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Abstract: The paper discusses how to account for backwards compatibility for the VPLMN specific URSP rule feature.
1. Background
The H-PCF provides VPLMN specific URSP Rules to the UE. However, the H-PCF has no way of knowing if the UE supports VPLMN specific URSP rules.
The following text from TS 23.503 explains that when the UE URSP rules which are applicable to both HPLMN and VPLMN, the rules of the serving PLMN take precedence.When the UE receives VPLMN specific URSP rules and URSP rules which are applicable to both HPLMN and VPLMN, the VPLMN specific URSP rules, corresponding to the current serving PLMN, take precedence over any other URSP rules provided to the UE. The UE determines VPLMN specific URSP Rule to be used taking serving PLMN ID into consideration. If the UE does not find a match then the UE uses the non-VPLMN specific URSP Rules.  


The following text from TS 23.503 explains that the H-PCF sends the UE a tuple that indicates which policy sections apply to specific PLMN(s).The PCF provides to the UE the tuple (PLMN ID, list of PSIs associated with the PLMN ID) and the Policy Sections containing URSP Rules. In roaming scenarios, the H-PCF provides this information via V-PCF. 

It is clear that a supporting (i.e., Rel-18) UE can use the tuple to know which policy sections are specific to a certain PLMN(s) and will therefore know which policies take presence. However, a non-supporting (i.e., pre-Rel-18) UE will not understand the information element that carries the tuple and will therefore ignore it. On the other hand, the non-supporting UE will understand the content of the VPLMN specific URPS rules.
Observation 1: A non-supporting UE, that receives VPLMN Specific URSP Rules and the tuple, will only understand the VPLMN Specific URSP Rules but will not know that they are “VPLMN Specific”.
It might be possible for the H-PCF to simply always assign higher precedence to the HPLMN rules. This would cause the non-supporting UE to always evaluate the HPLMN rules and find a match before checking any VPLMN specific rules. However, for this to work, the HPLMN rules would need to include the default rule and this would violate the text below from TS 24.526. Only one URSP rule in the URSP can be a default URSP rule and the default URSP rule shall contain a match all traffic descriptor. If a default URSP rule and one or more non-default URSP rules are included in the URSP, any non-default URSP rule shall have lower precedence value than (i.e. shall be prioritised over) the default URSP rule.


Observation 2: Assuming that the H-PCF can assign precedence value such that a non-supporting UE will ignore the VPLMN specific URSP rules violates the above text from TS 24.526 and TS 24.526 is silent on what the UE should do if this text is violated.
The following text from TS 23.503 makes it clear that VPLMN specific URSP rules can be sent to the UE before or after the UE is registered in the VPLMN. A motivation for sending VPLMN specific URSP rules to the UE before the UE is registered in the VPLMN is so that the UE can immediately move traffic to an LBO PDU Session after registering in the PLMN (e.g., in the case of edge computing).
In the case of a roaming UE, the V-PCF may provide guidance on VPLMN specific URSP determination to the H-PCF as defined in clause 4.15.6.10 of TS 23.502[3]. The H-PCF is required to generate VPLMN specific URSP rule(s) and provide the URSP rules to the UE. This can be triggered by the UE's registration in the VPLMN or it can happen before UE roams into the VPLMN. The URSP Rules received by UE in VPLMN are only applicable when the UE is registered in that VPLMN or its equivalent VPLMNs.


Observation 3: The H-PCF cannot always send the VPLMN Specific URSP Rules to the UE after the UE has registered in the VPLMN. Although, such an approach would be beneficial for non-supporting UEs. 
As explained in TS 23.288, the NWDAF can provide statistics on whether traffic of a UE is being assigned to PDU sessions according to provisioned URSP rules. However, this feature assumes that the H-PCF is aware of URSP rules that are provisioned in the UE.[bookmark: _Hlk131518862]This clause specifies the procedure for an NWDAF to provide statistics on whether traffic of UEs via one or multiple PDU sessions is according to provisioned URSP rules. It is assumed that the consumer is aware of URSP rules that are being provisioned to a UE, a single UE or a group of UEs.


The following text from the FS_eUEPO conclusion in TS 23.700-85 explains further.The PCF for the UE knows the list of URSP Rules sent to the UE and its RSDs, this allows the PCF for the UE to check the PDU Session parameters and request the PCF for the PDU Session to generate PCC Rules to apply policies for a PDU Session established with preconfigured URSP Rules. This is defined in Sol#32.


Observation 4: If the H-PCF does not know if the VPLMN Specific URSP Rules will be ignored, then the statistics from the NWDAF will not be useful to the H-PCF. 
As explained in TS 23.502, the VPLMN can provide service parameters to the H-PCF. The H-PCF can use the parameters to the build the VPLMN specific URSP Rules.
In the roaming case, the V-PCF may provide the updated Service Parameters received from the V-UDR as specified in clause 4.15.6.10 to the H-PCF using the Npcf_UEPolicyControl_Update Request. The H-PCF sends a response to the V-PCF.


Observation 5: If the H-PCF does not know if the UE supports the VPLMN Specific URSP Rule feature, then the H-PCF, V-PCF, and V-AF will not know if service parameters will be applied. 





2. Proposal
It is proposed to address the issue above by agreeing to the following principles.
· The UE will indicate to the H-PCF if it supports VPLMN Specific URSP Rules.
· When the H-PCF sends a "Notification on outcome of UE Policies delivery", it can indicate if the UE indicated support for reception of VPLMN specific URSP rules to the AF and V-PCF.
S2-2305313 is a TS 23.503 CR and S2-2305314 is a TS 23.502 CR that implements the proposals.
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