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[bookmark: _Toc462478989][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK20]Abstract of the contribution: This paper proposes a new solution for FS_MASSS KI#1.2.
1	Discussion
This paper proposes a new solution for KI#1.2.
2	Proposal
It is proposed to include the following changes in TR 23.700-54 V0.2.0.
[bookmark: _Toc157657228]		* * * * Start of Changes * * * *
[bookmark: _Toc160552492][bookmark: _Toc161061117][bookmark: _Toc157657229][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc94258956]6	Solutions
[bookmark: _Toc160552493][bookmark: _Toc161061118]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

	#X
	
	X
	
	X

	
	
	
	
	



* * * * Next Changes(all new next) * * * *
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]6.1.X	Solution #X: Registration enhancement for DualSteer 
[bookmark: OLE_LINK359][bookmark: OLE_LINK360][bookmark: OLE_LINK26][bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.1	Description
This solution addresses the KI#1.2 and KI#1.4.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK86][bookmark: OLE_LINK58][bookmark: OLE_LINK21]This solution shows how the DualSteer Device triggering the registration procedure and what enhancements are needed for the network to support the registration procedure for DualSteer.
This solution is based on the following assumptions and principles:
[bookmark: OLE_LINK41][bookmark: OLE_LINK48][bookmark: OLE_LINK61][bookmark: OLE_LINK76]-	The DualSteer Device has two UEs which identified by UE1 and UE2 separately.
[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK6][bookmark: OLE_LINK194][bookmark: OLE_LINK195][bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK198][bookmark: OLE_LINK199]-	The UE1 is the primary device which always triggers the registration procedure like the common UE that doesn’t support DualSteer. And the UE1 is aware that if it is a primary device supporting DualSteer.
[bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK73][bookmark: OLE_LINK74]-	The UE2 is the secondary device which triggers the registration procedure based on the delivered network policies. And the UE2 is aware that if it is a secondary device supporting DualSteer.
-	The hUDM has provisioned the subscription data for UE1 and UE2 and their associated UE identifier.
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]-	The hPCF has provisioned the UE policy (e.g. DualSteer policy) data for UE1 and UE2 and their associated UE identifier.
[bookmark: OLE_LINK361][bookmark: OLE_LINK362]6.1.X.1.1	DualSteer policy for guiding the DualSteer UE registration
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]The DualSteer policy included in UE policy can guide the secondary DualSteer device (e.g., UE2) how to access the network based on indicated access type, RAT type, etc. in the predefined time period and/or location area, and may include the following parameters:
[bookmark: OLE_LINK439][bookmark: OLE_LINK440]-	DualSteer Allowed;
[bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK441]-	Primary Device indicator (only if the DualSteer Allowed is true);
-	Access type preference;
-	RAT preference;
-	PLMN preference;
-	Time validity;
-	Location validity;
Here is an example for DualSteer policy. 
[bookmark: OLE_LINK370][bookmark: OLE_LINK371]Table 6.1.x.1-1 UE Route Selection Policy Rule
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	Rule Precedence
	Determines the order the URSP rule is enforced in the UE.
	Mandatory
(NOTE 1)
	Yes
	UE context

	Traffic descriptor
	This part defines the traffic descriptors for the policy
	
	
	

	Application identifiers
	Application identifier(s) 
	Optional
	Yes
	UE context

	……

	List of Route Selection Descriptors
	A list of Route Selection Descriptors. The components of a Route Selection Descriptor are described in table 6.1.x.1-2.
	Mandatory
	
	

	……



Table 6.1.x.1-2 Example of DualSteer policy as a part of URSP rule for DualSteer UE
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	Route Selection Descriptor Precedence 
	Determines the order in which the Route Selection Descriptors are to be applied. 
	Mandatory
(NOTE 1)
	Yes
	UE context

	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	SSC Mode Selection
	One single value of SSC mode.
	Optional

	Yes
	UE context

	Network Slice Selection
	Either one single value or a list of values of S-NSSAI(s).
	Optional

	Yes
	UE context

	DNN Selection
	Either one single value or a list of values of DNN(s).
	Optional

	Yes
	UE context

	Non-seamless Offload indication
	Indicates if the traffic of the matching application is to be offloaded to non-3GPP access outside of a PDU Session.
	Optional
(NOTE 3)

	Yes
	UE context

	[bookmark: _Hlk162342797]Access Type preference
	[bookmark: OLE_LINK418][bookmark: OLE_LINK419][bookmark: OLE_LINK420][bookmark: OLE_LINK421]Indicates the preferred Access Type (3GPP or non-3GPP) when the UE establishes a PDU Session for the matching application.

	[bookmark: OLE_LINK412][bookmark: OLE_LINK413]Optional
	[bookmark: OLE_LINK414][bookmark: OLE_LINK415]Yes
	[bookmark: OLE_LINK416][bookmark: OLE_LINK417]UE context

	[bookmark: OLE_LINK262][bookmark: OLE_LINK263]DualSteer Criteria
	This part defines the route selection components for DualSteer UE.
	
	
	

	DualSteer Allowed
	[bookmark: OLE_LINK448][bookmark: OLE_LINK449]Indicate whether the UE is allowed to use the DualSteer policy
	Optional
	Yes
	UE context

	Primary Device indicator
	Indicate whether the UE is the primary/leading device, only if when UE is allowed to use the DualSteer policy.
	Optional
	Yes
	UE context

	[bookmark: _Hlk162356537]Access Type preference
	[bookmark: OLE_LINK430][bookmark: OLE_LINK431][bookmark: OLE_LINK432][bookmark: OLE_LINK433]Indicates the preferred Access Type (only 3GPP) when the DualSteer UE establishes a PDU Session for the matching application or selects based on the local configuration (e.g., operator’s policy).
	Optional
	Yes
	UE context

	3GPP RAT preference

	Indicates the preferred 3GPP RAT for the DualSteer Device (NR, NTN, E-UTRA).
	[bookmark: OLE_LINK422][bookmark: OLE_LINK423][bookmark: OLE_LINK426]Optional
	[bookmark: OLE_LINK424][bookmark: OLE_LINK425][bookmark: OLE_LINK427]Yes
	[bookmark: OLE_LINK428][bookmark: OLE_LINK429]UE context

	PLMN preference

	Indicates the preferred PLMN for the DualSteer Device when the DualSteer Device establishes a PDU Session for the matching application or selects based on the local configuration (e.g., operator’s policy).

	Optional
(NOTE X)
	Yes
	UE context

	Route Selection Validation Criteria
	This part defines the Route Validation Criteria components
	Optional
	Yes
	UE context

	Time Window
	The time window when the matching traffic is allowed. The RSD is not considered to be valid if the current time is not in the time window.
	Optional
	Yes
	UE context

	Location Criteria
	The UE location where the matching traffic is allowed. The RSD rule is not considered to be valid if the UE location does not match the location criteria.
	Optional
	Yes
	UE context

	[bookmark: OLE_LINK378][bookmark: OLE_LINK379]NOTE 1:	Every Route Selection Descriptor in the list shall have a different precedence value.
NOTE 2:	At least one of the route selection components shall be present.
NOTE 3:	When the Subscription Information contains only one S-NSSAI in UDR, the PCF needs not provision the UE with S-NSSAI in the Network Slice Selection information. The "match all" URSP rule has one S-NSSAI at most.
NOTE 4:	If this indication is present in a Route Selection Descriptor, no other components shall be included in the Route Selection Descriptor.
NOTE 5:	The SSC Mode 3 shall only be used when the PDU Session Type is IP.
NOTE 6:	The Route Selection Descriptor is not considered valid unless all the provided Validation Criteria are met.
NOTE 7:	To support VPLMN specific URSP rules, Time Window and/or Location Criteria in the Route Selection Descriptor may contain VPLMN-specific values.
NOTE 8:	This component shall be present when the Route Selection Component does neither include the "Non-Seamless Offload indication" nor "ProSe Layer-3 UE-to-Network Relay Offload indication".
NOTE 9:	If this indication is present in a Route Selection Descriptor, ProSe Layer-3 UE-to-Network Relay Offload indication shall not be included in the Route Selection Descriptor.
NOTE X：This component is only applied for the DualSteer Device which has been registered on the selected PLMN.



NOTE:	The DualSteer policy can be a new single policy or act as a part of URSP policy included in the UE policy. If the DualSteer policy is a new single policy, the UE Route Selection rule can be based on not only the traffic descriptor, but also considering the UE device type, operator’s policy, network pre-configuration and so on.
[bookmark: OLE_LINK5][bookmark: OLE_LINK358]6.1.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: OLE_LINK7]6.1.X.2.1	The primary device (UE1) triggers the registration procedure
[bookmark: OLE_LINK72][bookmark: OLE_LINK85][bookmark: OLE_LINK22][bookmark: OLE_LINK23]It’s assumed the UE1 is the primary device belonging to the DualSteer device and its registration procedure can reuse the one as defined in clause 4.2.2.2 of TS 23.502[4].


Figure 6.1.x.2.1-1: The primary device triggers the registration procedure
[bookmark: OLE_LINK35][bookmark: OLE_LINK40][bookmark: OLE_LINK184][bookmark: OLE_LINK185]1. 	UE1 sends a registration request to AMF1 in HPLMN which contains the DualSteer capability indicator supported by UE1, the UE policy container and PEI for the DualSteer device if possible.
[bookmark: OLE_LINK204][bookmark: OLE_LINK205][bookmark: OLE_LINK206][bookmark: OLE_LINK207][bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK192][bookmark: OLE_LINK193][bookmark: OLE_LINK44][bookmark: OLE_LINK190][bookmark: OLE_LINK191]2.	AMF1 sends an authentication request to the AUSF, and sends Nudm_UECM_Registration Request to the hUDM to register itself as the serving AMF after the authentication is successful. Then AMF1 requests the subscription data of the UE1 from the hUDM via Ndum_SDM_Get with the DualSteer capability indicator from UE1. The hUDM check if the UE1 can be authorized to use DualSteer feature and sends the subscription data of the UE1 to AMF1 after the authorization is successful. The subscription data may include an indication whether the UE1 is allowed to use DualSteer functionality, Primary Device indicator, and its associated UE’s subscription data (e.g., the SUPI/IMSI of UE2 which belonging to the same DualSteer device with the UE1).
[bookmark: OLE_LINK45][bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK46][bookmark: OLE_LINK47]3. 	If AMF1 supports the DualSteer, AMF1 sends a registration accept to the UE1 including an indication of whether the DualSteer is supported by the 5GC network in HPLMN, its Primary Device indicator(true) and optionally the identifier of its associated UE (e.g. the SUPI/IMSI of UE2).
4. 	After receiving the Registration Accept message, the DualSteer Device can determine whether the network supports DualSteer and whether it can behave to support DualSteer (e.g., trigger to perform Registration with the secondary UE based on the policy from the HPLMN). 
5. 	If the registration request triggered by UE1 also contains a UE policy container, the AMF1 will send a request to hPCF for the establishment of the UE policy as defined in clause 4.6.11 of TS 23.502[4], and additionally including an indication of the UE1's DualSteer capability, as well as an associated UE identifier belonging to the same DualSteer device (e.g., the GPSI of UE2).
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]6. 	Based on the pre-configured policy information and the information received in Step 4, the hPCF identifies the UE1 and UE2 are associated and belong to the same DualSteer Device.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]The hPCF sends the UE policy (DualSteer policy) to UE1 reusing the UE configuration update procedure as defined in clause 4.2.4.3 of TS 23.502[4], and the UE policy not only contains the policy for UE1 but the policy for UE2. The UE2 policy includes the registration guidance information (E.g., access type preference, RAT preference, PLMN preference, trigger conditions, etc.) to indicate UE2 which access type/RAT/PLMN should be selected when it registers.
7. 	UE1 receives the UE policy from the hPCF in Step 6, stores then delivers the related UE2’s policies to UE2 internally via the received UE2 identifier in Step 3.
[bookmark: OLE_LINK89][bookmark: OLE_LINK90]NOTE:	How UE1 delivers the UE policy to UE2 depends on UE internal implementation.

6.1.X.2.2	The secondary device (UE2) triggers the registration procedure
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]It’s assumed the UE2 is the secondary device belonging to the DualSteer device and it triggers the registration procedure based on the delivered network policies from HPLMN.

.
Figure 6.1.x.2.2-1: The secondary device triggers the registration procedure
[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK75][bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK29][bookmark: OLE_LINK30]0. 	UE2 may trigger the conditions in the DualSteer policy and determine to initial the registration procedure based on the policy from HPLMN received in the Step 6 of figure 6.1.x.2.1-1. It’s assumed the trigger condition is the URLLC services launching. 
[bookmark: OLE_LINK200][bookmark: OLE_LINK201]1.	Based on the received DualSteer policy indication, if the URLLC services are launching, UE2 will select the same access type, RAT type, PLMN with UE1 to access the 5GC network with the DualSteer capability indicator.
[bookmark: OLE_LINK39][bookmark: OLE_LINK36][bookmark: OLE_LINK37]	Similar with Step 1 of procedure 6.1.x.2.1, UE2 sends a registration request to AMF2 via RAN2 in HPLMN.
NOTE 1:	RAN1 and RAN2 have the same access type and RAT type.
[bookmark: OLE_LINK210][bookmark: OLE_LINK211]NOTE 1:	It is possible that AMF2 can be the same with AMF1in the intra-PLMN scenario.
[bookmark: OLE_LINK38]2.	Similar with Step 2 of procedure 6.1.x.2.1. AMF2 sends Nudm_UECM_Registration Request to the hUDM to register itself as the serving AMF after the authentication for UE2 is successful. Then AMF2 requests the subscription data of the UE2 from the hUDM optionally if it didn’t receive them before. If UE2 is authorized to use DualSteer feature, UDM will send the subscription data of the UE2 to AMF2, including an indication whether UE2 is allowed to use DualSteer functionality, Primary Device indicator(false), and optionally its associated UE’s subscription (e.g., the SUPI/IMSI of UE1).
[bookmark: OLE_LINK202][bookmark: OLE_LINK203]3. 	Similar with Step 3 of procedure 6.1.x.2.1. AMF2 sends a registration accept to the UE2 including an indication of whether the DualSteer is supported by the network, its Primary Device indicator(false) and optionally the identifier of its associated UE (e.g. the SUPI/IMSI of UE1).
NOTE 2:	AMF2 will keep the UE contents for UE1 and UE2 separately if AMF1 and AMF2 are the same.
4. 	When the URLLC services launching, UE2 may initial the PDU Session Establishment procedure as defined in clause 4.3.2.2 of TS 23.502[4] after it registered over the access type and RAT type indicated from the DualSteer policy.

6.1.X.3	Impacts on services, entities and interfaces 
The solution impacts the following network functions:
UE:
[bookmark: OLE_LINK97][bookmark: OLE_LINK42][bookmark: OLE_LINK43]-	Report DualSteer capability indicator to AMF.
-	Accept the UE policy (DualSteer policy) from PCF and trigger the registration request based on the indicated access type, RAT type, PLMN preference in the UE policy.
-	Transfer the UE policy between two UEs belonging to one DualSteer Device internally.
-	Enable to know that if it is a primary/secondary device supporting DualSteer.
AMF:
[bookmark: OLE_LINK66][bookmark: OLE_LINK67]-	Support the DualSteer feature.
-	Send UE an indication of whether the DualSteer is supported by the network and the associated UE’s identifier in the registration accept message.
-	Keep the UE contents for both UEs belonging to a DualSteer Device respectively.
UDM:
-	Provision UE subscription data for DualSteer functionality.
-	Perform the DualSteer authorization based on subscription information.

PCF:
-	Identifies the UE1 and UE2 are associated and belong to the same DualSteer Device.
[bookmark: OLE_LINK81][bookmark: OLE_LINK82]-	Provision the DualSteer policy for DualSteer Device mainly to guide the secondary Device to access the network based on indicated access type/RAT type/PLMN preference.

* * * * End of Changes * * * *
3GPP
SA WG2 TD

image1.emf
AMF1

UE2 UE1

PCF AUSF/UDM

6.UE Configuration Update procedure as defined in 

clause 4.2.4.3 of TS 23.502

1. Registration Request

2.Authentication/Nudm_UECM_Registrati

on/Nudm_SDM_Get

3. Registration Accept

DualSteer Device

RAN1

7. UE1 delivers UE 

policy to UE2 internally

5. UE Policy Association Establishment Procedure 

as defined in clause4.16.11 of TS 23.502

4. Determine 

to behave as a 

DualSteer 

Device


oleObject1.bin
2.Authentication/Nudm_UECM_Registration/Nudm_SDM_Get



image2.emf
AMF2

UE2 UE1

AUSF/UDM

1. Registration Request

2.Authentication/Nudm_UECM_Registrati

on/Nudm_SDM_Get

3. Registration Accept

DualSteer Device

RAN2

0. UE2 triggers the UE policy 

conditions and requests 

registration based on the 

policy from HPLMN

4. UE2 initials PDU Session Establishment procedure as defined in clause 4.3.2.2 of TS 

23.502

SMF


oleObject2.bin
2.Authentication/Nudm_UECM_Registration/Nudm_SDM_Get



