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Abstract of the contribution: This paper proposes a solution for KI#1 for URSP rule provisioning and updating procedures in roaming.
1 Introduction
There are Editor´s Notes on solutions to KI#1 on how to indicate to the UE those URSP Rules that apply only when routing traffic via a specific PLMN, two options are listed then the following Editor´s Note was added: 
Editor's note: It is FFS whether a PLMN validity condition should be included in the URSP rule (e.g. in the RSD) or should the PLMN ID indication at the PSI level be used to identify for which PLMN the rule apply.
This document proposes to clarify that the (H-)PCF is informed on the PLMN where the UE is registered and can provide the URSP Rules that apply to routing traffic via the PLMN where the UE is registered. The (H-)PCF can also subscribe to PCRT “PLMN changes”, to be informed when the UE registers in a different PLMN, and then update the UE with the URSP Rules that apply to routing traffic via that PLMN. This is an existing method that do not require extensions to the URSP Rules or to the procedures for UE Policy Association.
2 Proposal
It is proposed to include the following change in TR 23.700-85. 

*** START OF CHANGES ***
[bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc100873814][bookmark: _Toc101366169]6.1	Solution #1: Usage of application guidance for URSP rules determination mechanisms
[bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc100873815][bookmark: _Toc101366170]6.1.1	Description
[bookmark: _Toc22214910]Currently when a UE is served by a network other than its home operator (i.e. VPLMN) the serving network cannot influence the determination of URSP. It would be useful for the serving network to be able to influence the determination of URSP for example in LBO case where the VPLMN may support dedicated DNN(s) for Edge applications.
A solution is to leverage, clause 6.6 of TS 23.548 [5] "Support of AF Guidance to PCF Determination of Proper URSP Rules" and clause 4.15.6.10 of TS 23.502 [3] "Application guidance for URSP rules determination mechanisms" as defined for Rel-17.
An AF from the VPLMN provides the VPLMN specific URSP information (e.g. DNN and S-NSSAI to be used for an application traffic etc.) (according to clause 6.6 of TS 23.548 [5] and clause 4.15.6.10 of TS 23.502 [3]); this indication can be leveraged by the PCF of the HPLMN to (if authorized by HPLMN) provide dedicated URSP rules applicable to relevant users of the HPLMN when they are roaming in that VPLMN. These URSP may have a validity condition corresponding to the VPLMN. As part of the location validity condition the AF from VPLMN may provide the list of TA(s) or Cell Id(s) of the VPLMN.
The H-PCF may, based on local policies, determine whether to always send the URSP rules immediately to the UE or to send these rules only when the UE is served by the corresponding serving PLMN, e.g. waiting to be triggered from a V-PCF of that PLMN in step 3 of clause 4.16.11 of TS 23.502 [3] that includes the Serving PLMN ID, the H-PCF provides the URSP Rules that are valid in the Serving PLMN. The H-PCF subscribes to existing PCRT on “PLMN change” that will be provided to the AMF via V-PCF. The H-PCF provides a list of PSIs that are identified by the HPLMN ID, i.e., the HPLMN that generates the URSP Rules, although the location validity condition if included are a list of TAI(s) or Cell Id(s) of the VPLMN.
Editor's note:	It is FFS whether a PLMN validity condition should be included in the URSP rule (e.g. in the RSD) or should the PLMN ID indication at the PSI level be used to identify for which PLMN the rule apply or whether the H-PCF filters the list of URSP Rules provided to the UE then only provides the URSP Rules that are applicable in the Serving PLMN.
The PCF of the HPLMN when it sends such URSP update to a UE, needs, as for Rel-17, to ensure that the DNN, S-NSSAI provided in the URSP rules sent to the UE is allowed in UDM subscription even when the UE is roaming in that VPLMN.

NOTE 1:	This solution could also apply in FS_EDGE_Ph2.
NOTE 12:	This solution is applicable only when HPLMN supports dynamic PCC and application guidance for URSP rules determination mechanisms.
*** NEXT CHANGE ***

[bookmark: _Toc97269610][bookmark: _Toc100873818][bookmark: _Toc101366173][bookmark: _Toc23254043][bookmark: _Toc100873816][bookmark: _Toc101366171]6.2	Solution #2: VPLMN influencing URSP rules in an HPLMN
[bookmark: _Toc97269611][bookmark: _Toc100873819][bookmark: _Toc101366174]6.2.1	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s) which should be explicitly stated. (Sub) clause(s) may be added to capture details.
To support the objectives of KI#1 it is proposed to re-use the procedure defined in Release-17 on application guidance for URSP rule creation with the additional enhancement on allowing an Application Function in a VPLMN to influence URSP rules creation at an HPLMN. The AF in the visited PLMN provides the service information re-using the service specific information provisioning procedure described in TS 23.502 [3] with the following addition:
-	The AF includes an indication to apply this rule only when UEs register to a specific PLMN.
The trigger for the AF request could be due to:
-	AF service provider of a VPLMN wishes to use specific DNN/S-NSSAI handling for roaming UEs
-	A trigger by the Network Slices Capability Enablement Server defined in TS 23.434 [6]. The NSCE server may be located in an AF. The NSCE server may receive from an NSCE client (located in a UE) a network/slice notification remapping for an application based on configuration provided by the NSCE server to the NSCE client in the UE.
The NEF stores the AF request information in the UDR in the "Application Data" field within the Service Specific Information Data Subset together with the assigned Transaction Reference ID (provided by the AF).
When the PCF receives the updated subscription information from the UDR the PCF derives updated URSP rules for a UE (or any UE) including in the URSP rule information indicating to the UEs to apply this URSP rules only when routing traffic via a specific PLMN. This is supported by enhancing the Route Selection Descriptor of the URSP rule including a PLMN identity. There are several options on how the RSD component can be enhanced:
-	Option 1: New validation criteria in RSD.
-	Option 2: Use existing validation criteria i.e. the location criteria, where the location could be set to e.g. 3GPP location"={PLMN,location}.
-	Option 3: Include a new RSD parameter (i.e. not validation criteria) to identify the PLMN.
If the UE determines an applicable URSP rule for detected application traffic then the UE considers the Route Selection Descriptor valid if the PLMN identity of the validity condition matches the PLMN identity of the registered PLMN. The new RSD component that include PLMN identity are set by the PCF as higher priority so that the UE evaluates the first.
Alternatively, the PCF filters the Service Specific Information Data Subset provided by UDR, e.g., using the PLMN as Data Subkey, then includes only URSP Rules applicable for the Serving PLMN. The PCF subscribes to change of PLMN PCRT to the AMF, via V-PCF when roaming. The H-PCF provides a list of PSIs identified by the HPLMN ID, the location validity conditions in the URSP Rule contains a list of TAI(s) or Cell ID(s), if included.
[bookmark: _Toc101366194]*** NEXT CHANGE ***
6.6	Solution #6: Solution for URSP in VPLMN with PLMN domain indication
[bookmark: _Toc93529808][bookmark: _Toc100873840][bookmark: _Toc101366195]6.6.1	General
As specified in TS 23.503 [4], the URSP is only to be provided by the HPLMN. However, there are cases where different VPLMNs have different preference on the PDU session parameters for the same application. To support such differentiated URSP handling in different PLMNs, following enhancements are required:
-	Enhance the URSP provision so that the URSP rules of a Policy Clauses are provided with PLMN ID(s) associated.
Editor's note:	it is FFS how the PLMN IDs are signalled with the Policy Sections.
-	Allowing the UE to utilize the URSP rules associated with the serving PLMN first, and if no match is found, utilize the URSP of the HPLMN.
[bookmark: _Toc93529809][bookmark: _Toc100873841][bookmark: _Toc101366196]6.6.2	Functional descriptions
The VPLMN provides the URSP applicable to the UE to HPLMN. This may be triggered by the UE's registration in the VPLMN or happen before UE roam into the VPLMN. AF in VPLMN may use the service specific parameter procedure to influence HPLMN generating the URSP for VPLMN.
The HPLMN constructs the URSP for the UE, with different list of PSIs Policy Clauses associated with the different PLMN IDs, e.g. list of PSIs Policy Clause 1 associated with VPLMN-1, list of PSIs Policy Clause 2 associated with VPLMN-2, and list of PSIs Policy Clause 3 associated with HPLMN. The HPLMN ensures that the URSP rules associated with the VPLMN IDs only apply to the PDU session that supports LBO.
The UE is provisioned with the URSP rules following the existing procedure as defined in TS 24.501 [7]. The UE stores the list of PSIs URSP Policy Clause associated with PLMN IDs.
When UE registered in the VPLMN, it locates the list of PSIs URSP Policy Clauses associated with the VPLMN-ID and the list of PSIs Policy Clauses associated with HPLMN-ID.
UE applies the URSP rules associated with the VPLMN ID first, if any. If there is a match, the UE follows the URSP rule to establish the PDU session.
If the UE could not find a match using the URSP rules associated with the VPLMN ID, it uses the URSP rules associated with the HPLMN ID.
The UE cannot use other URSP rules than those associated with the VPLMN ID or HPLMN IDs.
Editor's note:	It is FFS whether the HPLMN can provide PSIs applicable in the VPLMN and if so whether the VPLMN needs to authorize it 
Alternatively, the (H-)PCF provides URSP Rules that are identified by the HPLMN ID as defined in TS 23.503 [4], The PCF subscribes to “change of PLMN” PCRT to the AMF, via V-PCF when roaming. The H-PCF provides a list of PSIs identified by the HPLMN ID, the location validity conditions in the URSP Rule may contain a list of TAI(s) or Cell ID(s). This reduces the number of URSP Rules that are sent to the UE and the number of URSP Rules that needs to be evaluated by the UE.

*** END CHANGES ***
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