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Abstract: This contribution proposes and evaluation and conclusions on KI#1 URSP in VPLMN
1. Introduction/Discussion
KI#1 description requires to study URSP rule provisioning and updating procedures in roaming scenario, while keeping backward compatibility with the existing framework of policy control based on HPLMN. In particular:
-	Whether the HPLMN needs any information from the VPLMN to generate URSP Rules in roaming. If so, which information and how to provide it.
-	How to provide URSP Rules in roaming to the UE. In particular, how the HPLMN and VPLMN are involved in such procedure.
-	Whether and how to support URSP enhancements to support routing of the application traffic with different URSP rules in different PLMNs.
This document proposes an evaluation and conclusions to this KI.
It also proposes to define some terminology that is used in the discussions and in the proposed way forward as follows:
VPLMN specific URSP Rules. A VPLMN specific URSP Rule contains VPLMN specific values on the Network Slice Selection, DNN Selection, Time and Location criteria, while the rest of the RSD values are application specific. It is provided to the UE to route traffic on a PDU Session to a SMF and UPF in the VPLMN. The Network Slice Selection and DNN Selection values in the RSD component maps to HPLMN S-NSSAI(s) and DNN(s) values that are subscribed with LBO allowed.
HPLMN specific URSP Rules A HPLMN specific URSP Rule contains HPLMN specific values on the Network Slice Selection, DNN Selection, Time and Location criteria, while the rest of the RSD values are application specific. It is provided to the UE to route traffic on a PDU Session to a SMF and UPF in the HPLMN.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-85.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change all new * * * *
[bookmark: _Toc101366299][bookmark: _Toc104799382]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
7.1	Evaluation of solutions to KI#1
The KI description listed the following issues to be resolved:
-	Whether and how to support URSP enhancements to support routing of the application traffic with different URSP rules in different PLMNs.
-	Whether the HPLMN needs any information from the VPLMN to generate URSP Rules in roaming. If so, which information and how to provide it.
-	How to provide URSP Rules in roaming to the UE. How the HPLMN and VPLMN are involved in such procedure.
7.1.1	How to identify PLMN specific URSP Rules
This is related to the following description in KI#1: “Whether and how to support URSP enhancements to support routing of the application traffic with different URSP rules in different PLMNs.”
There are different solutions:
a) The RSD is extended to include the PLMN ID(s) as validation criteria, a URSP Rule can contain RSD for different PLMN ID(s). (Solution#2, #4 and #29)
b) The Traffic Descriptor in the URSP Rule is extended to include the PLMN ID.(Solution#3)
c) The PCF provides a list of PSIs associated to the HPLMN and a list of PSIs associated to each of the VPLMN with roaming agreements. (Solution#6)
d) No extensions to the RSD or URSP rule. The PCF provides the URSP Rules and RSD components that are applicable in the VPLMN where the UE is registered and removes them when the UE deregisters. (Solution#1, #2, #3 and 5)
Table 7.1-1: Evaluation of solutions on how to identify VPLMN specific URSP Rules evaluates solutions listing the benefits and drawback, any open issue that makes the solution complete and the system impact.


Table 7.1-1: Evaluation of solutions on how to identify VPLMN specific URSP Rules
	What is the problem to solve?
	How it is solved
	Benefit, drawback
	System impact
	Open issues 
	Reference

	KI#1 - Whether and how to support URSP enhancements to support routing of the application traffic with different URSP rules in different PLMNs.
	The URSP rules are provided with its associated PLMN ID(s).

The UE considers URSP rules associated to the PLMN where the UE is registered
	Benefit: 
Minimum processing in the UE to find the URSP Rules associated to a PLMN.

Drawback: 


	Impacts the H-PCF and V-PCF and the UE.

	How the PLMN IDs are signalled with the Policy Sections is not resolved yet.
	Sol#6

	
	The PCF provides the list PSIs that apply in the PLMN where the UE is registered.
	Benefit: 
PCF internal logic only. 
UE does not need to store the complete list of URSP Rules for any VPLMN, reducing storage. 

Drawback: signalling increases when the UE moves between PLMNs, the PCF needs to remove the list of PLMN specific URSP rules and sends URSP rules for another PLMN even some or most of the rules are the same.

UE may not have the available URSP to use if the H-PCF does not provision the URSP to UE timely
	Based on the existing Release 17 procedures to provision UE policies.

No impacts.

	None
	Sol#1,#3_Option2 and 5

	
	The RSD is extended to include the PLMN ID(s) as validation criteria.

The UE considers the RSD if the PLMN identity of the validity condition matches the PLMN identity of the registered PLMN
	Benefit: it follows the existing mechanism to provide validation criteria per RSD extends the validity conditions with new conditions.

Drawback: 


	Impacts both the PCF and the UE.

Adds the validity conditions per RSD in a URSP Rule.

	None
	Sol#2, #4 and #29

	 
	The Traffic Descriptor in the URSP Rule is extended to include the PLMN ID
	Benefit: Reduces processing at the UE to determine the list of VPLMN specific URSP Rules compared with the extensions of the location criteria per RSC.

Drawback: Impacts the UE procedure for associating applications to PDU Sessions based on URSP, the UE cannot associate application traffic to a URSP Rule using the PLMN ID.
	Extends the Traffic Descriptor in the URSP Rule. 

Extends the UE procedure to associate application traffic to a PDU Session using the traffic descritpr.

Impacts both the PCF and the UE.

	None
	Sol#3_Option 1


	
	
	
	
	
	




7.1.2	Which PLMN determines the VPLMN specific URSP Rules
-	Whether the HPLMN needs any information from the VPLMN to generate URSP Rules in roaming. If so, which information and how to provide it.
-	How to provide URSP Rules in roaming to the UE. In particular, how the HPLMN and VPLMN are involved in such procedure.
This is related to the following description in KI#1: “How to provide URSP Rules in roaming to the UE. In particular, how the HPLMN and VPLMN are involved in such procedure.” And “Whether the HPLMN needs any information from the VPLMN to generate URSP Rules in roaming. If so, which information and how to provide it.”
Table 7.1-2: Evaluation of solutions on how to identify VPLMN specific URSP Rules evaluates solutions listing the benefits and drawback, any open issue that makes the solution complete and the system impact.

Table 7.2-1: Evaluation of solutions on which PLMN determines the VPLMN specific URSP Rules
	What is the problem to solve?
	How it is solved
	Benefit, drawback
	System impact
	Open issues 
	Reference

	KI#1 - Whether the HPLMN needs any information from the VPLMN to generate URSP Rules in roaming. If so, which information and how to provide it.
	An AF in the VPLMN provides to the HPLMN how to route the traffic via e.g. DNN in the VPLMN
	Benefit: 

Drawback: 
· 
	-	UDM to include the DNN, S-NSSAI of the VPLMN in the list of Subscribed S-NSSAIs and to allow the DNN, S-NSSAI to work in LBO mode in the user subscription.
-Additional configuration in the HPLMN that needs to define DNN and S-NSSAI of VPLMNs in UDM subscribed values.
- An SLA needs to be defined for the  AF outside the MNO to find the HPLMN of a SUPI roaming in the VPLMN.
	
	Sol.#1,#2,#6

	
	The V-PCF provides the UE policy assistant information (1) of VPLMN to the H-PCF. The H-PCF provides URSP Rules to the UE.

	Benefit: VPLMN can aid information to the HPLMN while the HPLMN still decides if the URSP Rule is to be provisioned to the UE.

Drawback: 

	Impacts the UE, V-PCF, H-PCF and UDR
	It is unspecified whether the HPLMN sends VPLMN specific URSP Rules to the UE.

It is not defined how the UE policy assistant information is stored in UDR.
	Sol.#3

	
	The V-PCF generates URSP Rules that are sent to the H-PCF for validation and distribution. The URSP rule contains S-NSSAI of the HPLMN.
	Benefit: VPLMN can decide which traffic to route in its PLMN while the HPLMN can check both the roaming agreements and the subscribed values in the RSD.

Drawback:  URSP Rules are for the UE to route application traffic then it has no sense to send the complete URSP rule to the HPLMN.
	Impacts V-PCF and H-PCF
	
	Sol.#4

	 
	The V-PCF provides service information to the H-PCF.

The H-PCF provides URSP Rules with VPLMN values for the DNN and S-NSSAI
	Benefit: VPLMN can decide which traffic to route in its PLMN while the HPLMN can check both the roaming agreements and the subscribed values in the RSD.

Drawback:  -
	Impacts UE, H-PCF, V-PCF.
	None
	Sol.#5

	
	
	
	
	
	

	NOTE (1): UE assistance information contains the mapping from traffic descriptor to DNN, NSSAI, SSC mode, PLMN ID, etc. in VPLMN.




	What is the problem to solve?
	How it is solved
	Benefit, drawback
	System impact
	Open issues 
	Reference

	KI#1 - How to provide URSP Rules in roami
ng to the UE. In particular,how the HPLMN and VPLMN are involved in such procedure.
	Only HPLMN provides URSP Rules to the UE. NOTE (1)

Assumes that the HPLMN trusts the VPLMN to provide URSP Rules unchanged.
	Benefit: 

Drawback: 

	-	UDM to include the DNN, S-NSSAI of the VPLMN in the list of Subscribed S-NSSAIs and to allow the DNN, S-NSSAI to work in LBO mode in the user subscription.

	It is not defined how a AF outside the MNO can find the HPLMN of a SUPI roaming in the VPLMN.
	Sol.#1,#2,#6

	
	Both HPLMN and VPLMN provides URSP Rules to the UE. NOTE (1)
NOTE (2)


	Benefit: 

Drawback: 

	Impacts the UE, V-PCF, H-PCF and UDR
	
	Sol.#3

	NOTE (1): Assumes that the HPLMN trusts the VPLMN to provide unchanged URSP Rules to the UE
NOTE (2): Assumes that the HPLMN trusts the VPLMN to provide URSP Rules to the UE to route traffic in the VPLMN. 



* * * * Next change all new * * * *
[bookmark: _Toc101366300][bookmark: _Toc104799383]8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.

[bookmark: _Hlk108017793][bookmark: _Toc54940746][bookmark: _Toc54952461][bookmark: _Toc57233915][bookmark: _Toc68069225]8.1	Conclusions on KI#1
8.1.x	General
The following definitions will be included as part of the normative work on URSP Rules in roaming:
[bookmark: _Hlk112064726][bookmark: _Hlk112053326][bookmark: _Hlk112053376]VPLMN specific URSP Rules. A VPLMN specific URSP Rule is applicable when the UE is registered in the VPLMN only. VPLMN specific URSP rules are provided from the HPLMN and contains, based on agreements with VPLMN, the  Network Slice Selection, DNN Selection, Time and Location criteria.. It is provided to the UE to route traffic on a PDU Session to a SMF and UPF in the VPLMN. 
[bookmark: _Hlk112228105]Editor’s note: It is FFS whether the definition of VPLMN specific URSP Rules needs to be updates to allow for the case where the VPLMN specific URSP Rule includes RSDs that apply in both the HPLMN and VPLMN. 
HPLMN specific URSP Rules A HPLMN specific URSP Rule is applicable either when the UE is registered in VPLMN or HPLMN. It contains HPLMN specific values on the Network Slice Selection, DNN Selection, Time and Location criteria. It is provided to the UE to route traffic on a PDU Session to a SMF and UPF in the HPLMN.
8.1.y	Conclusions on the how to identify PLMN specific URSP Rules
To enable the PCF to provide and the UE to identify the PLMN specific URSP Rules, the following conclusion principles apply:  
· VPLMN ID is provided to UE along the URSP.
Editor’s note: how to provide VPLMN ID to UE along URSP is FFS.
8.1.z	Conclusions on which PLMN determines the VPLMN specific URSP Rules
The scenario where the network provides the UE with URSP rules applicable in the VPLMN It is proposed to adopt the following interim conclusion principles:
[bookmark: _Hlk112157895]-	The H-PCF provides VPLMN specific URSP Rules to the UE. 
-	The H-PCF generate VPLMN specific URSP rules by taking Service Parameters either from V-PCF or the V-AF in.
[bookmark: _Hlk112157837]Editor's Note: It is FFS whether a new re-evaluation trigger (e.g., change of PLMN/Route Selection Validation Criteria or an indication in the URSP Rule) is needed when VPLMN specific URSP Rules or VPLMN specific RSDs are used.  
Editor's Note:	It is FFS which solution is taken for normative specification, H-PCF generating VPLMN specific URSP rules based on service parameters provided by V-PCF or based on URSP guidance provided by the AF from VPLMN for the case when the H-PLMN generates the VPLMN specific URSP rules.
* * * * End of changes * * * *
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