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[bookmark: _Toc462478989]Abstract of the contribution: This paper proposes an update on solution#1.17.
[bookmark: _Hlk158208767]1	Discussion
This paper proposes an update on solution#1.17. 
There’re following two ENs in the solution:
"Editor's note: Whether the PCF can generate URSP rules for Dualsteer traffic steering according to the Dualsteer capable indication is FFS, e.g. only for DualSteer device supports simultaneous traffic transfer.
Editor's note: How to avoid the URSP rules update frequently due to one of the SUPIs is out of coverage or de-registered is FFS. Whether and how to handle the "match all" rule is FFS."
For the first EN, it is recommended that DualSteer device sends DualSteer capabilities (i.e., Support of DualSteer traffic steering and/or switching) to the PCF, so that the PCF can determine whether to update and provide URSP rules for DualSteer.
For the second EN, the solution update recommends that the DualSteer device can determine how to steering service data based on the difference of rule precedence between the two sets of URSP rules, following illustrates an example:


It is noted that service data related to TD#4 and service data related to TD#5 are already configured to be steered via different SUPI, so there’s no order requirement between D and E.
The solution update also includes aspect for how UDM and DualSteer device are aware that the two SUPIs are in same device, and aspect of how to handle DualSteer traffic switching.
[bookmark: _Hlk158208812]2	Proposal
It is proposed to include the following changes in TR 23.700-54 V0.3.0.
[bookmark: _Toc510607461]		* * * * Start of Changes * * * *
[bookmark: _Toc160552493][bookmark: _Toc161061118][bookmark: _Toc164918730][bookmark: _Toc164918838]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of DualSteer Solutions to Key Issues
	
	Key Issues for DualSteer

	Solution#
	Key Issue #1.1
	Key Issue #1.2
	Key Issue #1.3
	Key Issue #1.4

	#1.1
	X
	X
	X
	X

	#1.2
	X
	X
	X
	X

	#1.3
	X
	X
	X
	X

	#1.4
	X
	X
	X
	X

	#1.5
	X
	X
	X
	X

	#1.6
	X
	X
	
	X

	#1.7
	X
	
	
	

	#1.8
	X
	X
	
	

	#1.9
	X
	X
	
	

	#1.10
	
	X
	
	

	#1.11
	
	
	X
	

	#1.12
	
	
	X
	

	#1.13
	
	
	X
	X

	#1.14
	X
	
	X
	

	#1.15
	
	
	
	X

	#1.16
	
	
	
	X

	#1.17
	X
	X
	X
	X

	#1.18
	X
	
	
	X

	#1.19
	
	
	X
	X



Table 6.0-2: Mapping of ATSSS_Ph4 Solutions to Key Issues
	
	Key Issues for ATSSS_Ph4

	Solution#
	Key Issue #2.1
	Key Issue #2.2

	#2.1
	X
	

	#2.2
	
	X

	#2.3
	X
	

	#2.4
	X
	

	#2.5
	X
	

	#2.6
	
	X

	#2.7
	
	X

	#2.8
	
	X

	#2.9
	X
	

	#2.10
	X
	

	#2.11
	X
	

	#2.12
	
	X

	#2.13
	
	X



		* * * * Second Change * * * *
6.1.17	Solution #1.17: URSP provisioning for DualSteer activation and traffic steering or switching
[bookmark: _Toc164918839]6.1.17.1	Description
This solution addresses the Key Issue#1.1 "Subscription aspects to support DualSteer", Key Issue#1.2 "Registration and mobility management for DualSteer", Key Issue#1.3 "Session management aspects for DualSteer", and Key Issue#1.4 "Policy enhancements for DualSteer".
[bookmark: _Toc164918840]6.1.17.2	Procedures
[bookmark: _Toc164918841]6.1.17.2.1	Information flowURSP provisioning for DualSteer traffic steering
6.1.17.2.1.1	General
The network uses configured steering information (e.g., either operator local policy or new subscription data, i.e., DualSteer Steering Policy Control data) to assist the two PCFs serving the two SUPIs to generate the two collaborative URSPs for the two SUPIs. The two SUPIs can have separate such steering information with same content (i.e., SUPI is data key), or have one common such steering information (i.e., a common ID, e.g., DualSteer Pair ID, is data key).
When the DualSteer is activated, the two collaborative sets of URSP rules subject to different SUPIs are used by the DualSteer device to generate local rules for DualSteer traffic steering based on the difference of rule precedence in two URSP rules subject to different SUPIs that have same TD, e.g., if URSP rule#1 of SUPI#1 has same TD as URSP rule#2 of SUPI#2, when rule precedence in URSP rule#1 is less than rule precedence in URSP rule#2, then the data traffic corresponding to the TD is steered to SUPI#1. 
Following figure shows an example that how DualSteer device generates local rules for DualSteer traffic steering from the two sets of URSP rules:


Figure 6.1.17.2.1.1-1: Generating local rules for DualSteer traffic steering
6.1.17.2.1.2	Information flow
The following figure depicts the call flow that facilitated by new subscription data, i.e., DualSteer Steering Policy Control data, which is configured separately for different SUPIs.




Figure 6.1.17.2.1.2-1: URSP provisioning for DualSteer traffic steering
Pre-condition: If two configured URSP rules subject to different SUPIs have same TD, the two URSP rules are configured with same rule precedence.
1.	The DualSteer device performs registration procedure with SUPI#1, e.g., via NTN, it initiates Registration Request (SUCI#1/5G-GUTI#1, [DualSteer capabilities]) message towards the AMF#1 with UE Policy Container, which may contain DualSteer capabilitiesle indication.
The DualSteer capabilities indicates whether the DualSteer device supports DualSteer traffic steering and/or switching.
2.	During the registration procedure, the AMF#1 registers with UDM subject to SUPI#1.
32.	The AMF#1 invokes Npcf_UEPolicyControl_Create Request (UE Policy Container) towards the PCF#1.
43.	The PCF#1 queries DualSteer Steering Policy Control data (Table 6.1.17.2.4-2/3/4/5) from the UDR (e.g., according to the DualSteer capabilities), which contains DualSteer Steering Rules and may contain Associated GPSI/SUPI and Associated URSP.
The PCF#1 may query UE context policy control data (6.1.17.2.4-1) to obtain the DualSteer Pair ID prior to the query of DualSteer Steering Policy Control data. 
The PCF#1 may invokes Nudr_DM_Subscribe (SUPI#1, Policy Data, DualSteer Steering UE context Policy Control data) towards the UDR to subscribe data modification notification of DualSteer Steering UE context Policy Control data of SUPI#1 as described in step 6 of clause 4.16.11 in TS 23.502 [4], which may be according to the DualSteer capable indication. When the Associated URSP and/or Associated Access Info (e.g., RAT type) is updated, the UDR notifies the PCF#1.
	Before step 4, the PCF#1 may invoke Nudr_DM_Create/Update service operation towards UDR as described in clause 4.16.11 of TS 23.502 [4].
Editor's note:	Whether the PCF can generate URSP rules for Dualsteer traffic steering according to the Dualsteer capable indication is FFS, e.g. only for DualSteer device supports simultaneous traffic transfer.
4.	When receiving the response or being notified from the UDR, the PCF#1 determines whether to adjust the rule precedence of URSP rules based on the RAT type of the registration, the configured or provisioned URSP, and the DualSteer Steering Policy Control data. Example alternatives for the PCF generating URSP for SUPI#1 are illustrated as following:
-	Example#1 - the Associated URSP and Associated Access Info are un-known: If the TD in a DualSteer Steering Rule is same as the TD in a configured URSP rule, the PCF#1 adjusts the rule precedence of the configured URSP rule according to the RAT type of the registration and the DualSteer Steering Descriptor of the DualSteer Steering Rule, e.g., if the RAT type of the registration corresponds to an Access Preference in the DualSteer Steering Descriptor of the DualSteer Steering Rule, then increase the rule precedence of the URSP rule with the Steering Precedence minus 1, if no corresponding Access Preference, then increase the rule precedence of the URSP rule with the maximum Steering Precedence in the DualSteer Steering Rule; or,
-	Example#2 - the Associated URSP and Associated Access Info are known: If the Associated URSP and the Associated Access Info are received in the DualSteer Steering Policy Control data, the PCF#1 may determine whether to adjust the rule precedence based on the Associated URSP and Associated Access Info, e.g., if the URSP rule#1 provisioned to the SUPI#1 and the corresponding URSP rule#2 in the Associated URSP (e.g., same TD included) already satisfy the DualSteer Steering Rule considering the RAT type of the SUPI#1 and the Associated Access Info, the PCF#1 does not adjust the rule precedence of URSP rule#1, otherwise adjust the rule precedence of URSP rule#1 to satisfy the DualSteer Steering Rule.
The PCF#1 determines whether to provision the updated URSP to the SUPI#1 or not based on whether the updated URSP is different from the already provisioned one or not.
5.	If the PCF#1 determines to provision the updated URSP in step 4, the PCF#1 may update the DualSteer Steering Policy Control data of SUPI#2 (i.e., the Associated SUPI of SUPI#1) to modify the Associated URSP with the updated URSP.
56.	The registration procedure is continued. The PCF#1 responds to the AMF#1 with UE policy container, which includes the updated originally configured URSP rules and optional Associated GPSI.
The Associated GPSI can help the DualSteer device to determine whether the two SUPIs are associated for DualSteer.
7.	The AMF#1 sends Registration Accept (UE policy container, [DualSteer capabilities]) for the SUPI are provisioned to the DualSteer device subject to SUPI#1. The DualSteer capabilities of the serving network may be included if the DualSteer capabilities from DualSteer device is received in step 1.
The DualSteer device may take into account the DualSteer capabilities of the serving network for performing DualSteer, e.g., in case of non-roaming.
68.	The DualSteer device decides to perform registration with SUPI#2, e.g., via TN, steps 1-75 are repeated for SUPI#2. The registration procedure is via AMF#2 with PCF#2 involved.
79.	The UDM associates the two registration procedures as dual-registration from a DualSteer device according to configuration.
8.	If URSP rules need to be updated to enforce DualSteer traffic steering, the UDM updates the UE context policy control data of SUPI#1 and SUPI#2 to include DualSteer Pair ID in the DualSteer Ready IE as described in table 6.1.17.2.2-1.
9.	The UDR notifies the updated UE context policy control data to PCF#1 and PCF#2, which includes the DualSteer Pair ID.
10.	The PCF#1 and PCF#2 invoke Nudr_DM_Query (DualSteer Pair ID, Subscription Data, DualSteer Pair Data) towards the UDR to obtain the DualSteer Pair Data as described in table 6.1.17.2.2-2.
	The PCF#1 determines whether to update the URSP rules based on the received DualSteer subscription data. If the RAT type/SUPI in the Steering Descriptor does not correspond to the registered RAT type/SUPI of the SUPI#1, then the PCF#1 updates the URSP rules subject to SUPI#1, in which the associated (DNN, S-NSSAI) combination is removed. The PCF#2 also performs the URSP update for SUPI#2 accordingly.
11.	If the URSP is updated, the PCF#1/PCF#2 performs UCU procedure to deliver the updated URSP to the DualSteer device as described in clause 4.2.4.3 of TS 23.502 [4].
After the UCU procedure for updating URSP rules, the UDM may subscribe UE reachability for both SUPIs towards the AMFs separately. When one of the SUPIs is out of coverage or de-registered, according to the UE reachability or registration status of one of the SUPIs, the UDM updates the UE context Policy Control subscription data to indicate that DualSteer is not ready, the PCFs will be notified with the indication of Dualsteer not ready and performs UCU procedure to provision the original URSP rules to DualSteer device.
Editor's note:	How to avoid the URSP rules update frequently due to one of the SUPIs is out of coverage or de-registered is FFS. Whether and how to handle the "match all" rule is FFS.
[bookmark: _Toc164918842]		* * * * Third Change (all new text) * * * *
6.1.17.2.2	DualSteer activation
6.1.17.2.2.1	General
When the DualSteer device registers to 5GS, the DualSteer device needs to know whether the two SUPIs are associated for DualSteer. Clause 6.1.17.2.1.2 step 3 describes a way for this purpose.
Meanwhile, the UDM may also need to know whether the two SUPIs associated for DualSteer are in same DualSteer device, if not, then DualSteer feature shall not be activated. The following subclause describes an alternative way for DualSteer device and UDM negotiating the status of DualSteer activation.
6.1.17.2.1.2	Information flow


Figure 6.1.17.2.2.2-1: DualSteer activation
Pre-condition: The GPSI list in the Access and Mobility subscription data of the SUPI#1 and SUPI#2 includes at least one GPSI. The UDM Update Data in the Access and Mobility subscription data of the SUPI#1 and SUPI#2 includes Associated GPSI that the corresponding SUPI is associated with DualSteer.
1.	The DualSteer device performs 5GS registration procedures for both SUPIs. The GPSI is provisioned to the DualSteer device subject to different SUPI via Registration Accept message.
2.	The UDM associates the two registrations based on whether the two SUPIs are associated for DualSteer. If yes, the UDM may determine whether the DualSteer is allowed to be activated or not, e.g., based on the Access Types, RAT Types, and/or Serving Node PLMN IDs of the two SUPIs. The UDM decides to provide associated GPSI via UPU procedure as described in clause 4.20 of TS 23.502 [4]. 
3.	The UDM sends GPSI#1 (Associated GPSI in UPU data of SUPI#2) and ACK indicator in transparent container to the AMF#2 serving SUPI#2. 
4.	The AMF#2 forwards the transparent container to the DualSteer device subject to the SUPI#2.
5.	If the Associated GPSI is received subject to SUPI#2, the DualSteer device determines whether the Associated GPSI is same as GPSI#1 (i.e., determines whether the two SUPIs are associated for DualSteer). 
6.	The DualSteer device sends a transparent container including the UE acknowledgement to the UDM according to the ACK indicator, which includes information that whether the two SUPIs are associated in the DualSteer device. 
7.	The UDM determines whether to activate DualSteer, e.g., enable anchoring PDU Sessions on same SMF, based on the UE acknowledgement.
8.	The UDM may update Policy data in UDR, which includes additional UE policy information for DualSteer, e.g., RATs allowed for DualSteer for a SUPI, or RAT combinations allowed for DualSteer. If PCF(s) has subscribed the data modification notification towards UDR during registration in step 1, the UDR notifies the Policy data to the PCF(s).
9.	The PCF performs UCU procedure as described in clause 4.2.4.3 of TS 23.502 [4] to provision the additional UE policy to the DualSteer device. The DualSteer device may additionally determine whether to activate DualSteer according to the provisioned UE policy for DualSteer.
6.1.17.2.3	DualSteer traffic switching
6.1.17.2.3.1	General
When the DualSteer device decides to establish PDU Sessions subject to different SUPIs for potential traffic switch, the network needs to anchor the two PDU Sessions on the same UPF. Considering the two PDU Sessions are not able to perform traffic split, i.e., data can only be transferred over one of the two PDU Sessions, the two PDU Sessions can be assigned with same IP address to facilitate fast switch without IP address change. Which PDU Session is used to transfer data is based on the rule instructed by the SMF.
The DualSteer device can determine that the two PDU Sessions are subject to traffic switch based on the same (DNN, S-NSSAI) combinations of the two PDU Sessions, or based on the PDU Session Pair ID in RSD. The difference from URLLC is that the two RSDs with same PDU Session Pair ID are in two different sets of URSP rules subject to different SUPIs, and the PDU Session Pair ID is not sent to SMF.
If the (DNN, S-NSSAI) combinations subject to DualSteer traffic switch are configured with LBO option, when both SUPIs are roaming in different VPLMN, or one SUPI is roaming while another SUPI is non-roaming, in this solution, the two PDU Sessions are not able to be anchored on same UPF, and DualSteer traffic switch is not applicable. 
6.1.17.2.3.2	DualSteer traffic switching by PDU Session Establishment
This information flow is in the following cases:
-	The first PDU Session for DualSteer traffic switching has been established in non-roaming or HR-roaming case, the second PDU Session for DualSteer traffic switching is establishing in non-roaming case;
-	The first PDU Session for DualSteer traffic switching has been established in LBO case, the second PDU Session for DualSteer traffic switching is establishing in LBO within the same VPLMN case.


Figure 6.1.17.2.2.2-1: Second PDU Session is established in non-roaming or LBO case
Pre-condition: The (DNN, S-NSSAI) combination(s) in this procedure is(are) configured by operator for DualSteer to support potential switch, which may be same for the two PDU Sessions. The DualSteer device has performed dual registration with 5GS, i.e., SUPI#1 and SUPI#2 both are registered into 5GS. 
1.	The DualSteer device performs PDU Session Establishment procedure for PDU Session#1 subject to SUPI#1. The DualSteer device may include indication of potential switching in, e.g., PCO. The SMF#1 may indicate DualSteer capabilities to the DualSteer device, e.g., via PCO.
The DualSteer device may indicate "request for DualSteer traffic switching" to the AMF#1 for assisting SMF selection (i.e., the AMF selects an SMF supporting DualSteer based on the capability of the SMF).
If the AMF#1 is not enhanced, all the SMF supporting the (DNN, S-NSSAI) combination shall be enhanced.
2.	The DualSteer device decides to perform DualSteer traffic switching, it establishes PDU Session#2 via the AMF#2 as described in step 1.
The DualSteer device may make the decision based on the DualSteer capabilities indicated by the SMF#1.
3.	The SMF#2 gets session management subscription data (Table 6.1.17.2.4-6) of SUPI#2 from UDM.
4.	The SMF#2 determines whether to anchor the PDU Sessions based on the authorization data in SM subscription data. The determination may also be based on whether the indication of potential switching is received or not.
If the SMF#2 determines not to anchor the two PDU Sessions, go to step 7, otherwise, the SMF#2 gets serving SMF of the SUPI#1 from UDM. If the SMF#1 is different from SMF#2, continue, otherwise, go to step 6.
5.	The SMF#2 invokes Nsmf_PDUSession_CreateSMContext (SUPI#2, AMF#2 ID, SUPI#1, session management subscription data related to the PDU Session) or Nsmf_PDUSession_Create (SUPI#2, SMF#2 ID, SUPI#1, session management subscription data related to the PDU Session) service operation towards the SMF#1, i.e., SMF#2 is bypassed or acts as I-SMF for the PDU Session#2.
6.	The SMF#1/SMF#2 is the anchor SMF for the two PDU Sessions. 
If indication of switching is received, the anchor SMF selects same UPF to anchor the two PDU Sessions, and allocates same IP address for the two PDU Sessions. The anchor SMF instructs the UPF to switch transferring DL data from via PDU Session#1 to via PDU Session#2 due to the PDU Session#2 is established later than PDU Session#1.
7-8.	The SMF continues the PDU Session Establishment procedure and registers with the UDM.
9.	The SMF may perform CN-initiated selective deactivation of UP connection of PDU Session#1 as described in clause 4.3.7 of TS 23.502 [4].
In case that the first PDU Session for DualSteer traffic switching has been established in non-roaming or HR-roaming case, and the second PDU Session for DualSteer traffic switching is establishing in HR-roaming case, the procedure has following differences:
-	In step 5. the SMF#2 invokes Nsmf_PDUSession_Create (SUPI#2, VSMF#2 ID, SUPI#1, session management subscription data related to the PDU Session) service operation towards the SMF#1, i.e., SMF#2 is bypassed for the PDU Session#2.
6.1.17.2.3.3	DualSteer traffic switching between two PDU Sessions
The following procedure describes the way for switching after the two PDU Sessions have been established.


Figure 6.1.17.2.2.4-1: DualSteer traffic switching between PDU Sessions
1-2.	The DualSteer device has performed registration procedure with SUPI#1 and SUPI#2 as described in clause 6.1.17.2.1, and established PDU Session#1 subject to SUPI#1 and PDU Session#2 subject to SUPI#2 as described in clause 6.1.17.2.3.2. The data traffic is transferred only via PDU Session#1.
3.	The DualSteer device decides to switch data transmission from via PDU Session#1 to via PDU Session#2.
4.	The DualSteer device sends Service Request/Registration Request subject to SUPI#2 with List Of PDU Sessions To Be Activated, which includes PDU Session#2, towards the AMF#2.
5.	The AMF#2 updates the PDU Session#2 towards the Anchor SMF.
6.	The Anchor SMF instructs the Anchor UPF to switch DL data from via PDU Session#1 to via PDU Session#2.
7-8.	The Anchor SMF responds to the AMF#2 and the Service Request or registration procedure is continued.
9.	The DualSteer device switch data from via PDU Session#1 to via PDU Session#2.
10.	The anchor SMF may perform CN-initiated selective deactivation of UP connection of PDU Session#1 as described in clause 4.3.7 of TS 23.502 [4].
		* * * * Fourth Change * * * *
6.1.17.2.42	Subscription data
[bookmark: _CRTable5_2_3_3_13]The UE context Policy Control subscription data for this solution is enhanced as following:
Table 6.1.17.2.42-1: UE context Policy Control Subscription data
	Subscription data type
	Field
	Description

	UE context policy control subscription data
	…
	…

	
	DualSteer Pair IDReady
	Indicates whether the SUPI is ready to be involved for DualSteer. If ready, it indicates the identifier for subscription data query for DualSteer DualSteer Pair Identifier. This IE is only used for the case that group subscription data for DualSteer is used.

	
	…
	…



In order to support DualSteer, new subscription data types, i.e. DualSteer Pair Data, is used to accommodate the management information for a DualSteer device.
To associate two subscriptions/SUPIs for DualSteer, the DualSteer Pair Data includes two SUPIs that share the same subscription profile.
Following tables 6.1.17.2.2-2 and 6.1.17.2.2-3 show the subscription enhancement for DualSteer.
Table 6.1.17.2.2-2: DualSteer Subscription data types
	Subscription data type
	Field
	Description

	
DualSteer Pair Data
	DualSteer Pair Identifier
(NOTE 1)
	Key of the subscription data.

	
	SUPI list
	Corresponding SUPI list, i.e. 2 SUPIs

	
	DualSteer data (NOTE 2):

	
	Zero or more steering policy related entries:

	
	Steering Descriptor
	Indicates the RAT type and/or SUPI.

	
	For each Steering Descriptor, one or more entries:

	
	(DNN, S-NSSAI) combination list
	Indicates the (DNN, S-NSSAI) combination list for DualSteer traffic steering.

	NOTE 1:	An example of the DualSteer Pair Identifier is any one of the associated SUPIs.
NOTE 2:	The content of Dualsteer data is subject to the solutions to other Kis on DualSteer, considering the subscription information related to access and mobility, session management, and policy aspects, for example the DNN an S-NSSAI specific parameters to support DualSteer.



A new subset of Policy Data, i.e., DualSteer Steering Policy Control data, is introduced as following for DualSteer traffic steering, which includes a list of DualSteer Steering rules:
Table 6.1.17.2.4-2: DualSteer Steering Policy Control data
	Information name
	Description
	Category

	DualSteer Steering Rules
	1 or more DualSteer Steering Rules as specified in table 6.1.17.2.4-3
	Mandatory

	Associated GPSI and SUPI
	The associated GPSI and SUPI of the DualSteer device
	Optional

	Associated Access Info
	The RAT type, NTN/TN indication, or VPLMN/HPLMN indication of the associated SUPI
	Optional

	Associated URSP
	The URSP that provisioned to the associated SUPI
	Optional



The structure of the DualSteer Steering rules is described in Table 6.1.17.2.4-3 and Table 6.1.17.2.4-4.
Table 6.1.17.2.4-3: DualSteer Steering Rule
	Information name
	Description
	Category

	Traffic descriptor
	Traffic descriptor of an DualSteer Steering rule that is same as Traffic descriptor of URSP rule with exception that PIN ID and Connectivity Group ID are not included.
	Mandatory

	List of DualSteer Steering Descriptors
	A list of DualSteer Steering Descriptors. The components of a DualSteer Steering Descriptor are described in table 6.1.17.2.4-4
	Mandatory



Table 6.1.17.2.4-4: DualSteer Steering Descriptor
	Information name
	Description
	Category

	Steering Precedence
	Determines the order in which the DualSteer Steering Descriptors are to be applied.
	Mandatory
(NOTE 1)

	Access Preference
	This part defines the components of access preference
	Mandatory
(NOTE 2)

	RAT type
	Indicates the preferred RAT type.
	Optional

	TN/NTN indication
	Indicates whether preferring TN or NTN.
	Optional

	VPLMN/HPLMN indication
	Indicates whether preferring VPLMN or HPLMN.
	Optional

	SUPI
	Indicates the SUPI that is preferred to be used.
	Optional

	NOTE 1:	Same Steering Precedence can be used, which means no order among those DualSteer Steering Descriptors that have same Steering Precedence.
NOTE 2:	Some component combinations can be used, e.g., TN indication combined with HPLMN indication.



Table 6.1.17.2.42-53: DualSteer Steering Policy Control Subscription data types keys
	Subscription Data SubsetTypes
	Data Key
	Data Sub Key

	DualSteer Steering Policy Control DualSteer Pair Data
	DualSteer Pair Identifier or SUPI
(NOTE)
	-

	NOTE:	If DualSteer Pair Identifier used, the DualSteer Steering Policy Control data is a group data, and if SUPI is used, the DualSteer Steering Policy Control data is UE subscription data. An example of the DualSteer Pair Identifier is any one of the associated SUPIs.



The benefit of introducing the DualSteer Pair Data is to facilitate the management of the two SUPIs when they act as one DualSteer device and the subscription information related to the DualSteer device. They could be managed using the share data feature, for example, the network could assign the DNN an S-NSSAI specific parameters to support DualSteer, or the PCF could update policies that targeting the pair.
Meanwhile, if the UE itself is not capable of DualSteer feature, e.g. only perform single registration, it can still use the common subscription data of one SUPI, i.e. the network and UE do not need to consider any DualSteer related information.
[bookmark: _Toc164918843]Following addition is included in the session management subscription data.
Table 6.1.17.2.4-6: Enhancement of SM Subscription data
	Subscription data type
	Field
	Description

	Session Management 
	…
	…

	Subscription data (data
	DualSteer Associated SUPI
	The associated SUPI of the DualSteer device

	needed for PDU Session Establishment)
	Session Management Subscription data contains one or more S-NSSAI level subscription data:

	
	…
	…

	
	For each DNN in S-NSSAI level subscription data:

	
	…
	…

	
	DualSteer Traffic Switch Authorization
	Indicates whether the PDU Session supports potential switch for DualSteer. If supports, it indicates the associated (DNN, S-NSSAI) combination.

	
	…
	…



6.1.17.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP services, entities and interfaces.
UDM/UDR:
-	Subscription data is enhanced to support DualSteer.
-	Negotiate with DualSteer device for activating DualSteer after two registration procedures.
(H-)PCF:
-	Determine URSP rules based on subscription data related to DualSteer.
SMF:
-	Redirect PDU Session Create request according to DualSteer subscription information received from UDM.
-	Anchor two PDU Sessions of two different SUPIs and allocate same IP address for the two PDU Sessions.
-	Instruct UPF to perform DualSteer traffic switch between PDU Sessions according to UE request.
DualSteer device:
-	May indicate DualSteer capabilitiesle indication to PCF and SMF.
-	Support initiating DualSteer traffic switch towards network over CP.
-	Support steering traffic according to two sets of URSP rules for two SUPIs.
-	Support activating DualSteer according to UDM instruction via UPU procedure.
* * * * End of Changes * * * *
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Local rules for steering

DualSteer device

Rule

Precedence

TD Access Preference

A or X TD#1 SUPI#1

B or Y TD#2 SUPI#2

C TD#3 No preference

D TD#4 SUPI#1

E TD#5 SUPI#2

Rule

Precedence

TD RSD

X TD#1 RSD#1

B TD#2 RSD#2

C TD#3 RSD#3

E TD#5 RSD#5

Rule

Precedence

TD RSD

A TD#1 RSD#1

Y TD#2 RSD#2

C TD#3 RSD#3

D TD#4 RSD#4

NOTE: URSP#1 and URSP#2 are collaborative that A < X < B < Y < C < D and E

URSP#1

URSP#2
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AMF#2 AMF#1 PCF#1 PCF#2

DualSteer device

SUPI#1 SUPI#2

1. Registration Request (SUCI#1/5G-GUTI#1, [DualSteer capable])

3. Npcf_UEPolicyControl_Create ([DualSteer capable])

UDR

9. Nudr_DM_Notify (DualSteer Pair ID)

10a. Nudr_DM_Query (DualSteer Pair ID)

4. Nudr_DM_Subscribe (UE context policy control)

11a. Delivery URSP to SUPI#2 by PCF#2

2. Nudm_UECM_Registration (SUPI#1, AMF ID#1)

10b. Update 

URSP for SUPI#1

10c. Update 

URSP for SUPI#2

11b. Delivery URSP to SUPI#1 by PCF#1

Example:

URSP rules of both SUPIs after RR

Rule

Precedence

TD RSD

1DNN="ims" DNN="ims"

2Match all DNN="internet"

URSP rules of SUPI#2 after UCU

Example:

URSP rules of SUPI#1 after UCU

Rule

Precedence

TD RSD

1DNN="ims"DNN="ims"

Rule

Precedence

TD RSD

1Match all DNN="internet"

UDM

7. Registration 

association

5. Continuing registration procedure

6. Repeat steps 1-5 for SUPI#2 via AMF#2 with PCF#2 involved

8. Update UE 

context policy 

control data
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4. Nudr_DM_Subscribe (UE context policy control)
11a. Delivery URSP to SUPI#2 by PCF#2
2. Nudm_UECM_Registration (SUPI#1, AMF ID#1)
10b. Update URSP for SUPI#1
10c. Update URSP for SUPI#2
11b. Delivery URSP to SUPI#1 by PCF#1
Example:
URSP rules of both SUPIs after RR
URSP rules of SUPI#2 after UCU
Example:
URSP rules of SUPI#1 after UCU
UDM
7. Registration association
5. Continuing registration procedure
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AMF#2 AMF#1 PCF#1 PCF#2

DualSteer device

SUPI#1 SUPI#2

UDR

4. Update URSP 

for SUPI#1

Example:

Configured URSP rules of both SUPIs

Rule

Precedence

TD RSD

1

DNN="ims"DNN="ims"

4

Match all DNN="internet"

Provisioned URSP rules of SUPI#2

Provisioned URSP rules of SUPI#1

UDM

8. Repeat steps 1-7 for SUPI#2 (e.g., via TN)

Rule

Precedence

TD RSD

1DNN="ims"DNN="ims"

5

Match all DNN="internet"

Rule

Precedence

TD RSD

2

DNN="ims"DNN="ims"

4Match all DNN="internet"

TD

Steering

Precedence

Steering

Descriptor

DNN="ims" 1 NTN

Match all 1 TN

Configured Steering policy of both SUPIs

3a. Nudr_DM_Query (SUPI#1)

9. Registration 

association

5. Nudr_DM_Update (SUPI#2, Updated URSP)

3b. Nudr_DM_Subscribe (SUPI#1)

3c. Nudr_DM_Notify (Associated URSP)

1. Registration Request ([DualSteer capabilities], UE policy container) (e.g., via NTN)

2. Npcf_UEPolicyControl_Create (UE policy container)

6. Response (UE policy container (Updated URSP, [Associated GPSI]))

7. Registration Accept (UE policy container, [DualSteer capabilities])
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DualSteer Device
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UDM

1a. SUPI#1 registers into 5G network, GPSI is provisioned

3. Nudm_SDM_Notification (Associated GPSI)

4. DL NAS Transport (Associated GPSI)

5. SUPI association 

determination

6. Responds to UDM with information that whether SUPIs are associated

1b. SUPI#2 registers into 5G network, GPSI is provisioned

2. Registration 

association

7. Activation 

determination

8. Nudr_DM_Notification ()

UDR

9. Additional UE policy provisioning for DualSteer via UCU procedure
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UDM/UDR

1a. PDU Session Establishment Request (DNN, S-NSSAI, [switching])

1c. Continuing PDU Session Establishment procedure for the PDU Session#1

1b. Nsmf_PDUSession_CreateSMContext ([switching])

(H)SMF#1 SMF#2

2a. PDU Session Establishment Request (DNN, S-NSSAI, [switching])

5. Nsmf_PDUSession_CreateSMContext/Create (SUPI#2, SUPI#1, SM Sub. data)

7. Continuing PDU Session Establishment procedure.

8b. Nudm_UECM_Registration ((H)SMF#1)

8a. Nudm_UECM_Registration (SMF#2)

2b. Nsmf_PDUSession_CreateSMContext ([switching])

6. Reserve resources 

for DualSteer traffic 

switch

4a. Nudm_UECM_Get (SUPI#1)

4b. Response (SMF#1, DNN, S-NSSAI)

3. Nudm_SDM_Get (SUPI#2)

9. Anchor SMF initiates UP connection deactivation of 

PDU Session#1
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