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[bookmark: _Toc462478989][bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK20]Abstract of the contribution: This paper proposes a new solution for FS_MASSS KI#1.4.
1	Discussion
This paper proposes a new solution for KI#1.4: Policy enhancements for DualSteer.
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
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* * * * Next Changes(all new next) * * * *
[bookmark: OLE_LINK452][bookmark: OLE_LINK453]6.1.X	Solution #X: Traffic switching policies for DualSteer 
[bookmark: OLE_LINK26][bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc94258957]6.1.X.1	Description
This solution addresses the KI#1.3 and KI#1.4 to provide the traffic switching policies for DualSteer Device.
[bookmark: OLE_LINK86][bookmark: OLE_LINK58][bookmark: OLE_LINK21]This solution shows how the DualSteer Device triggering the traffic switching procedure and what policies should be enhanced for PCF in HPLMN to support the traffic switching.
[bookmark: OLE_LINK226][bookmark: OLE_LINK227]This solution is based on the following assumptions and principles:
[bookmark: OLE_LINK243][bookmark: OLE_LINK244][bookmark: OLE_LINK61][bookmark: OLE_LINK76]-	The DualSteer Device has two UEs which identified by UE1 (USIM1) and UE2 (USIM2) separately.
-	The UDM in HPLMN has provisioned the subscription data for UE1 and UE2 and their associated UE identifier.
[bookmark: OLE_LINK62][bookmark: OLE_LINK63]-	The PCF in HPLMN has provisioned the PCC rule for UE1 and UE2.
It has been depicted in TS 22.261[2] that the 5G system may be able to support mechanisms to enable traffic steering and/or switching with simultaneous transmission of a DualSteer device’s user data (for different services) across two 3GPP access networks belonging to the same or different PLMN (either HPLMN or VPLMN), assuming data anchoring in the HPLMN. 
Based on the description of SA1, it’s clear that all of traffic for a service should be switched from one 3GPP access to another if they need to be performed the traffic switching. But if there are several services for one UE belonging to the DualSteer Device, some of them need to be switched to another 3GPP access for QoS consideration, and some of them will not necessary to be switched as they are not sensitive for the QoS(e.g., latency). So the PCF in HPLMN should consider how to handle such scenarios. 
[bookmark: OLE_LINK492][bookmark: OLE_LINK493]To support the different scenarios for traffic switching of DualSteer, it’s suggested to create a new policy rule (DualSteer traffic switching rule) which is included in PCC rule in PCF. 
6.1.X.1.1	DualSteer traffic switching rules for DualSteer
[bookmark: OLE_LINK494][bookmark: OLE_LINK495]Table 1: Example for DualSteer traffic switching rules for DualSteer
	[bookmark: OLE_LINK368][bookmark: OLE_LINK369]Information name
	Description
	Category
	PCF permitted to modify in a UE context

	[bookmark: OLE_LINK505][bookmark: OLE_LINK506][bookmark: _Hlk162359201][bookmark: OLE_LINK462][bookmark: OLE_LINK463]Traffic switching for DualSteer
	This part defines information supporting control of traffic switching for DualSteer.
	
	

	Application descriptors
	Identifiers for the application traffic which the DualSteer UE determines to switch.
	Mandatory
	Yes

	[bookmark: OLE_LINK464][bookmark: OLE_LINK465]Switch Mode
	[bookmark: OLE_LINK468][bookmark: OLE_LINK469][bookmark: OLE_LINK470][bookmark: OLE_LINK471]Indicate the rule for switching traffic of different services between two 3GPP accesses for DualSteer (All switch, Partial switch, Not switch).
	Optional
	Yes

	Switch Mode indicator
	Indicates the rule for the partial traffic that will not perform traffic switching, only if the Switch Mode is set to “Partial switch”.
	Optional
	Yes

	[bookmark: OLE_LINK466][bookmark: OLE_LINK467]Traffic switching trigger condition
	[bookmark: OLE_LINK476][bookmark: OLE_LINK477]Defines the condition for triggering the traffic switching for DualSteer, such as event trigger or periodic.
	Optional
	Yes


[bookmark: OLE_LINK5]
For the above information, the detail is specified is as follows:
· [bookmark: OLE_LINK472][bookmark: OLE_LINK473]Switch Mode: Indicate the rules for switching traffic of different services between two 3GPP accesses for DualSteer, there are 3 switch modes as listed:
- 	All Switch: Indicate all of traffic for all of services will be switched from one 3GPP access to another. 
[bookmark: OLE_LINK474][bookmark: OLE_LINK475]- 	Partial Switch: Indicate all of traffic for part of services will be switched from one 3GPP access to another, and the other left services will be dropped or remained. 
- 	Not Switch: Indicate all of traffic for all of service will not perform the traffic switch.
· Switch Mode indicator: Only applies if the switch mode is set “Partial Switch”. Indicate how to handle the left traffic for the part of services that will not perform the traffic switch. E.g., the traffic may be dropped or still remained.
· Traffic Switching trigger conditions: Indicate the condition for triggering the traffic switching for DualSteer (e.g., Network capacity, traffic load, signal coverage, service QoS, UE capability, pre-configuration, operator polies, etc.).
[bookmark: OLE_LINK503][bookmark: OLE_LINK504][bookmark: OLE_LINK490][bookmark: OLE_LINK491][bookmark: OLE_LINK487][bookmark: OLE_LINK488][bookmark: OLE_LINK489][bookmark: OLE_LINK485][bookmark: OLE_LINK486]NOTE:	The selection of switch mode will consider the traffic switching trigger conditions. E.g., if the traffic switching trigger condition is the connection link between DualSteer UE and RAN is down, the switch mode can only select “All Switch”. It’s up to the implementation for the selection of switch mode.

6.1.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc94258958][bookmark: _Toc510604409][bookmark: _Toc22214911][bookmark: OLE_LINK497][bookmark: OLE_LINK498]6.1.X.2.1	PCF delivers the DualSteer traffic switching policy
[bookmark: OLE_LINK527][bookmark: OLE_LINK528][bookmark: OLE_LINK559][bookmark: OLE_LINK22][bookmark: OLE_LINK23]Pre-condition:
-	UE1 and UE2 belong to one DualSteer Device and have separate USIM (USIM1 and USIM2).
-	UE1 has registered in AMF1 via RAN1.
-	UE2 has registered in AMF2 via RAN2.
-	UE1 and UE2 select same PCF1 for policies provisioning. 
[bookmark: OLE_LINK537][bookmark: OLE_LINK538]-	UE1 has established the PDU session on SMF1 and UPF1. 
-	Optionally, if UE2 has established the PDU session, then all of PDU sessions are anchoring in SMF1.



[bookmark: OLE_LINK547][bookmark: OLE_LINK548]Figure 6.1.x.2.1-1: PCF delivers the DualSteer traffic switching rule to UE1
[bookmark: OLE_LINK35]0a. UE1 has registered in AMF1 via RAN1 and established the PDU session on SMF1 and UPF1.
0b. UE2 has registered in AMF2 via RAN2 and may establish the PDU session on SMF1 and UPF1 optionally.
[bookmark: OLE_LINK501][bookmark: OLE_LINK502]1.	PCF1 may determine to trigger the SM policy associate modification to SMF to update the SM related policies based on some trigger conditions as defined in clause 4.16.5.2 of TS 23.502[4].
[bookmark: OLE_LINK510][bookmark: OLE_LINK511]2. 	PCF1 sends Npcf_SMPolicyControl_UpdateNotify request to SMF1 to notify the PCC rules (DualSteer traffic switching rule) for the PDU session of UE1 has been updated. And SMF1 acknowledges the PCF1 request with a Npcf_SMPolicyControl_UpdateNotify response.
[bookmark: OLE_LINK549][bookmark: OLE_LINK550]3. 	Based on the DualSteer traffic switching rule received in Step 3, SMF1 generates the N4 rule for the related PDU session of UE1 and the new DualSteer UE rule for UE1 accordingly. 
Editor’s Note: It’s FFS how to map the DualSteer Traffic switching rule to the DualSteer UE rule and N4 rule.
4. 	SMF1 sends the update N4 rule to the UPF1 via N4 session modification request message and instructs UPF1 to transmit and forward the PDU session of UE1 according to the updated N4 rule.
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]5. 	SMF1 initials PDU session modification procedure as defined in clause 4.3.3.2 of TS 23.502[4] and delivers the DualSteer UE rule to UE1 which contains the trigger conditions for the traffic switching and the related switch mode, etc.

[bookmark: OLE_LINK512][bookmark: OLE_LINK513][bookmark: OLE_LINK517][bookmark: OLE_LINK518]6.1.X.2.2	Switch the traffic of all of services from UE1 to UE2 
The Pre-condition is same with the procedure of 6.1.X.2.1.

 
Figure 6.1.x.2.2-1: Switch the traffic of all of services from UE1 to UE2
0. 	PCF1 has delivered the DualSteer UE rule to UE1 which may contain the trigger conditions for the traffic switching and the related switch mode, etc. It’s assumed the delivered switch mode is “All Switch”.
[bookmark: OLE_LINK545][bookmark: OLE_LINK546]1.	Based on the received DualSteer UE rule and local configuration, UE1 decides to trigger the traffic switch for all of traffic of all of services on it.
[bookmark: OLE_LINK38][bookmark: OLE_LINK564][bookmark: OLE_LINK565]2.	UE1 informs UE2 internally that it needs to carry the delivered traffic of all of services which may include all of related PDU sessions information (e.g., UE1 ID, the PDU session ID, PDU session type, DNN/S-NSSAI, etc.) and UE contexts.
[bookmark: OLE_LINK560][bookmark: OLE_LINK561]NOTE:	How UE1 informs UE2 the traffic switching contents depends on UE internal implementation.
[bookmark: OLE_LINK202][bookmark: OLE_LINK203][bookmark: OLE_LINK521][bookmark: OLE_LINK522]3. 	UE2 sends PDU session establishment request to AMF2 via RAN2 including the obtained PDU session information in Step 2, DualSteer traffic switching indicator, and the request type is “Existing PDU Session” which refers to an existing PDU Session switching between two 3GPP access for DualSteer Device.
4. 	AMF2 invokes Nsmf_PDUSession_UpdateSMContext to SMF1 to update the related PDU session, including the serving access type (3GPP) and RAT type (RAN2) of UE2, DualSteer traffic switching indicator and other PDU session information received in Step 2(e.g., UE1 ID, PDU session ID, PDU session type, DNN/S-NSSAI).
NOTE:	How AMF2 selects the same SMF1 with AMF1 is decided by KI#1.3.
5. 	SMF1 sends N4 session modification request to UPF1 to update the related N4 session and UPF1 acknowledges SMF1.
[bookmark: OLE_LINK523][bookmark: OLE_LINK524]6. 	SMF1 triggers the PDU session establishment accept procedure to UE2 through AMF2 to indicate whether the PDU Session is accepted or not. And the new PDU session for UE2 is same with the switching PDU session for UE1 to minimize the service interruption.
7. 	UE2 carries and transmits all of traffic of all of services via RAN2 after the PDU session is updated successfully.

6.1.X.2.3	Switch the traffic of partial services from UE1 to UE2 
Pre-condition:
[bookmark: OLE_LINK531][bookmark: OLE_LINK532]- 	This procedure assumes there are at least two different PDU sessions for different services on UE1.
-	UE1 has established the PDU session 1and PDU session 2 on SMF1 and UPF1 for URLLC service and eMBB service respectively. 


 
Figure 6.1.x.2.3-1: Switch the traffic of all of services from UE1 to UE2
[bookmark: OLE_LINK529][bookmark: OLE_LINK530][bookmark: OLE_LINK525][bookmark: OLE_LINK526]0. 	Similar with Step 0 of procedure 6.1.X.2.2, PCF1 has delivered the DualSteer UE rule to UE1 which may contain the trigger conditions for the traffic switching and the related switch mode, etc. It’s assumed the delivered switch mode is “Partial Switch” and the switch mode indicator is “remain”.
[bookmark: OLE_LINK539][bookmark: OLE_LINK540][bookmark: OLE_LINK533][bookmark: OLE_LINK534][bookmark: OLE_LINK535][bookmark: OLE_LINK536]1.	Similar with Step 1 of procedure 6.1.X.2.2, UE1 decides to trigger the traffic switch for all of traffic of partial services on it. And this procedure assumes there are at least two different PDU sessions for different services on UE1. And UE1 decides to trigger the traffic switch for e.g. URLLC service which is established on PDU session 1 and keep the e.g. eMBB service which is established on PDU session 2. 
[bookmark: OLE_LINK541][bookmark: OLE_LINK542]2.	Similar with Step 1 of procedure 6.1.X.2.2, UE1 informs UE2 internally that it needs to carry all of traffic of partial services (URLLC service), also includes the information of PDU sessions 1 and UE contexts, etc.
3~6. Similar with Step 3~6 of procedure 6.1.X.2.2. 
7. 	UE2 carries and transmits all of traffic of partial services (URLLC service) via RAN2 after the PDU session 1 is updated successfully.
8. 	UE1 still carries and transmits the left traffic of partial services (eMBB service) via RAN1 through the PDU session 2.

6.1.X.3	Impacts on services, entities and interfaces 
The solution impacts the following network functions:
UE:
-	Based on the DualSteer UE rule from SMF and local configuration, decides to trigger the traffic switch for all of services or partial services.
[bookmark: OLE_LINK543][bookmark: OLE_LINK544]-	Transmit the DualSteer traffic switching rule (DualSteer UE rule) between two UEs belonging to one DualSteer Device internally.
PCF:
-	Identifies the UE1 and UE2 are associated and belong to the same DualSteer Device.
[bookmark: OLE_LINK81][bookmark: OLE_LINK82]-	Provision the DualSteer traffic switching rule for DualSteer Device.
SMF:
-	Based on the DualSteer traffic switching rule from PCF, generates the N4 rule for the related PDU session of UE and the new DualSteer UE rule accordingly.

* * * * End of Changes * * * *
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0、PCF1 delivers the DualSteer UE rule to UE1 including Switch mode(All Switch)
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0、PCF1 delivers the DualSteer UE rule to UE1 including Switch mode(All Switch)



