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	Reason for change:
	This proposes to identify VPLMN(s) for VPLMN specific URSP Rules by possibly using wild-cards and/or a list of VPLMN IDs or a combination of both.
Specifically, this CR proposes to replace in 23.503 6.6.2.2.3 Editor´s Note: “Whether and how URSP Rules can be wild-carded or how to include a group of V-PLMNs is FFS.” with normative text.

Below is some background info and justification:
====================================
23.503 6.6.2.2.3 has “The H-PCF provides the list of PSIs applicable per VPLMN ID to the UE.”

This functionality, if stays as is, has the following issues: 

1. It’s a challenge for the Home operator to practically configure ‘VPLMN id – PSIs’ mapping for all of the roaming partners in the world (preparation & maintenance alike). 

2. When a long list of VPLMN specific URSP Rules is sent to the UE by the H-PCF, it may unnecessary consume lots of network resources as well as a consumes lot of space in the UE’s storage.

3. A long list of VPLMN specific URSP Rules takes a lot of space on the UDR as well (since URSP rules are stored and provided on a subscriber granularity).

Moreover, the Home operator might be interested in either generating the same VPLMN specific URSP Rules for all of their romaing partners in the world, or either for a group of outbound roaming partners.

It is proposed then by this paper that instead of just using a single explicit VPLMN ID in the ‘VPLMN ID – PSI(s)’ mapping, the H-PCF may also be able to use a wild-card or a grouping mechnism to indicate PSIs applicablity per wild-carded or group of VPLMNs. 

The wild-carding or grouping will allow an HPLMN to indicate PSIs applicability to a group of VPLMNs (ie inclusion). In the most simple case a wild-card VPLMN ID can represent all of the VPLMNs in the world other than the HPLMN itself. 

All in all, the wild-carding or grouping should allow the operator to indicate PSIs applicability to the use cases below or to any combination of them:
1. A group of one or more specific {MCC/MNC}(s) eg MCC=310,MNC=123 ; MCC=310,MNC=234 ; MCC=311,MNC=123. Another example MCC=310,MNC=123 . // 1 and 3 can overlap for some examples.
2. A group of one or more specific MCC(s) and for each of the MCC(s) any MNC eg MCC=310,MNC=xxx ; MCC=311,MNC=xxx. Another example MCC=310,MNC=xxx .
3. A group of one or more specific MCC(s) and for each of the MCC a group of one or more specific MNC(s) eg MCC=310,MNC=123,MNC=234,MNC=345 ; MCC=311,MNC=111,MNC=222
4. Any MCC eg MCC=xxx, MNC=xxx // by definition when we have ‘any MCC’ we must have ‘any MNC’ for each MCC.
5. Any MCC for a geographic area (eg MCC=3xx,MNC=xxx) (and by definition for each MCC ‘any MNC’) 
The coding of the wild-card shall be done by CT1.

Below are a few Use case examples:
(The *syntax* used in the examples below is for illustration purpose only)

NOTE: as per 23.003 v18.1.0 clause 12.1, PLMN-Id consists of Mobile Country Code (MCC) and Mobile Network Code (MNC).
-	PLMN-Id = MCC || MNC.
For example: PLMN-Id= 310-110 means MCC=310(USA), MNC=110(Pacific Telecom).

Example 1. An HPLMN with PLMN-ID 311480 wishes to provide to the UE a list of PSIs (eg 234567,100500) applicable only when the UE roams in any VPLMN (don’t care about the specific identity of the VPLMN). 
The H-PCF will provide to the UE the following ‘VPLMN ID(s) – PSIs’ mapping: VPLMN-ID(s)=ANY, PSIs=234567,100500. //This example illustrates use case #4 above.

Example 2. An HPLMN with PLMN-ID 311480 wishes to provide to the UE a list of PSIs (eg 123456,100400) applicable to several specific VPLMN IDs. 
The H-PCF will provide to the UE the following ‘VPLMN ID(s) – PSI(s)’ mapping: VPLMN-ID(s)=IN 311123, 310234, 308245, PSIs=123456,100400.
//This example illustrates use case #1 above.

Changes from rev 1 to rev 2

Define that the UE needs to evaluate URSP Rules that are provided for VPLMN IDs with specific MCC or MNC values first and then for VPLMN IDs with wildcarded values. The PCF sets the precedence in the URSP Rule to ensure that the UE takes the URSP Rules with the more specific VPLMN IDs first.

Example

VPLMN specific URSP Configuration:

· PLMNID=MCC_1, MNC_1, PS_2
· PLMNID=MCC_1, MNC_*, PS_3
· PLMNID=MCC_*, MNC_*, PS_1

URSP Rules in PS_2 has higher precende than URSP Rules in PS_3 and than URSP Rules in PS_1.

URSP Rules in PS_3 has higher precende than URSP Rules in PS_1

The UE that is registered in VPLMNID = MCC_1, MNC_1 follows the precedence in the URSP Rules, then the UE evaluates PS in the order PSI2, PSI3, PSI1.

	
	

	Summary of change:
	Being able to represent the PLMN-ID in ‘VPLMN ID – PSI(s)’ mapping with a wild-card or a group of PLMNs.

Changes from rev 1 to rev 2
Description on how to set the URSP Rule precendence to ensure that the URSP Rules with more specific PLMN values are evaluated first.


	
	

	Consequences if not approved:
	Configuring and pushing down VPLMN specific URSP Rules to outbound roaming subscribers may not scale up.
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[bookmark: _Toc131529359][bookmark: _Toc51836932][bookmark: _Toc114671242]6.6.2.2.3	Provision of URSP to route traffic to the VPLMN
The H-PCF may provision VPLMN specific URSP Rules to UE for the purpose to route traffic to the VPLMN.
The H-PCF may use application guidance on URSP determination, received from the V-PCF or retrieved from UDR at the HPLMN, as input to generate new or update existing VPLMN specific URSP Rules, as well as other input data as described in clause 6.2.1.1. The list of parameters provided for application guidance on URSP Rule determination is defined in clause 4.15.6.10 of TS 23.502 [3].
The AF may provide application guidance on URSP Rule determination to the VPLMN or to the HPLMN.
When the AF provides application guidance on URSP Rule determination to the VPLMN, it will target "PLMN ID(s) of inbound roamers", the NEF in the VPLMN authorizes requests based on local configuration using e.g., the AF identifier before storing them in UDR, as defined in in clause 4.15.6.7 of TS 23.502 [3]. The NEF in the VPLMN rejects any request for a GPSI or an External-Group-ID of a different PLMN. The UDR in the VPLMN notifies the V-PCF(s) that has subscribed to the reception of application guidance on URSP determination.
When the AF provides application guidance on URSP Rule determination to the HPLMN, it will target either a GPSI or an External-Group-ID or "any UE" of the HPLMN. The NEF in the HPLMN, may, based on the HPLMN operator local policy, authorize any request for a GPSI or an External-Group-ID and maps it into a SUPI or an Internal-Group-ID via UDM, before storing them in UDR as Application Data. The UDR notifies the H-PCF(s) that has subscribed to the reception of application guidance on URSP determination. The Application guidance on traffic routing may contain the VPLMN ID(s) where the Service Parameters apply.
When the UE Policy Association is established or the V-PCF receives updates on application guidance on URSP determination for a SUPI that has a UE Policy Association established, the V-PCF checks whether application guidance on URSP determination exists and applies for the SUPI then the V-PCF:
-	maps the S-NSSAI of the VPLMN into the S-NSSAI of the HPLMN, using the Configured NSSAI for the Serving PLMN provided by the AMF and stored in PCF; and
-	subscribes to the result of the delivery of UE Policies if it was requested by the AF to the H-PCF, using the event reporting on "Notification on outcome of UE Policies delivery" described in clause 6.1.3.18.
Editor's note:	Whether and how the AMF sends the LBO information (i.e., S-NSSAI and DNN, received as the part of the SM selection data received from the UDM) to the V-PCF when establishing the UE Policy Association is FFS.
The H-PCF generates new or updated URSP Rules using the application guidance on URSP Rule determination where the VPLMN ID included in the Service Parameters is used to indicate to the UE that this URSP Rule applies when the UE is registered in the VPLMN ID. The H-PCF provides the list of PSIs applicable per VPLMN ID to the UE. The VPLMN ID provided by the H-PCF may contain one or more specific values for the MCC and MNC and/or one or more wildcarded values for MCC and/or MNC.  Based on the operator´s policies, the H-PCF sets the precedence in the URSP Rules to ensure that the UE checks the registered VPLMN ID with the VPLMN ID(s) that contain one or more specific values for the MCC and MNC first and then the VPLMN ID(s) that contain wildcarded values for MCC and/or MNC.
Editor's note:	How to ensure that the enforcement of a VPLMN specific URSP rule sets up a PDU Session routing traffic to the VPLMN is FFS.
Editor's note:	Whether and how URSP Rules can be wild-carded or how to include a group of V-PLMNs is FFS.
How the UE associates applications to PDU Sessions based on URSP Rules follows the same procedure as described in clause 6.6.2.3.
* * * * End of changes * * * *
