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[bookmark: _Hlk514274591]1		Discussion
Solutions for Key Issue 1 currently agreed in the TR23.700-85 are provided in table below.
Table 1 – Solutions for Key Issue 1
	
	Key Issues

	Solutions
	1
	2
	3
	4

	1
	X
	
	
	

	2
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	3
	X
	
	
	

	4
	X
	
	
	

	5
	X
	
	
	

	6
	X
	
	
	

	27
	X
	
	
	

	28
	X
	
	
	

	29
	X
	
	
	



The following table provides an evaluation of each solution. 
	
	Solution Evaluation

	Solutions
	Evaluation
	Impacts
	Editor’s Note to be addressed

	1
	Main Principle of Solution
AF from the VPLMN provides the VPLMN specific URSP information to the HPLMN. PCF in H-PLMN provide URSP rules to the UE that may include Time Window and/or Location Criteria validity conditions (corresponding to 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
Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective.
The solution does not solve the case on how conflicts are resolved in case HPLMN and VPLMN have URSP rules for the same application traffic.
	-	The VPLMN and the HPLMN as part of the roaming agreement need to ensure that the VPLMN AF can reach the NEF of the HPLMN to use the API defined in clause 4.15.6.10 of TS 23.502 [3] "Application guidance for URSP rules determination mechanisms"
-	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.
	None


	2
	Main Principle of Solution
AF from the VPLMN provides the VPLMN specific URSP information to the HPLMN as per existing application guidance procedures. PCF in H-PLMN provide URSP rules to the UE that include PLMN validity conditions within RSD of URSP rule.
UE applies the URSP rule only of the validity condition in the RSD matches the PLMN ID of the registered PLMN (or equivalent PLMN)

Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective.

	URSP rule is enhanced with a PLMN identity validity condition within Route Selection Descriptors.
	None

	3
	Main Principle of Solution
The V-PCF provides the UE policy assistant information of VPLMN to the H-PCF via an Npcf_UEPolicyControl request. H-PCF generates and provides URSP rules to the UE based on the V-PCF information.
To support routing of same application traffic with different URSP rules two options are included. Option 1: TD includes a PLMN ID, Option 2: PCF dynamically provides URSP rule according to the registered PLMN.
Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective.
For the options proposed to handle conflict of URSP rule the option for including the PLMN ID in the TD has a disadvantage of the PCF constructing multiple URSP rules for every PLMN whereas the second option requires the PCF to update the URSP rule every time the UE moves to a different PLMN (increased load of signalling). 
	V-PCF:
-	Is able to request the VPLMN assistant UE policy information from the V-UDR.
-	Supports the subscription of VPLMN assistant UE policy information change notification from the V-UDR.
UDR:
-	Supports the notification of VPLMN assistant UE policy information change.
-	Support to provide the VPLMN assistant UE policy information to V-PVF.
H-PCF:
-	Support to create/update the UE policy combined with the VPLMN assistant UE policy information from the V-PCF.
-	Provides the URSP only dedicated to the VPLMN to the UE if VPLMN assistant UE policy information is received.
UE:
-	Evaluates the URSP with the consideration of matching PLMN ID in TD with current serving PLMN ID.
	None

	4
	Main Principle of Solution
V-PCF generates URSP rules and provides to the H-PCF via Npcf_UEPolicyControl SBI. H-PCF inspects and authorise V-PLMN URSP rules and provision to the UE. VPLMN specific URSP rule include new validity conditions within RSD of URSP rule. UE considers the RSD when the PLMN id in the validity conditions matches the registered PLMN (or equivalent).
Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective.
The V-PLMN cannot influence URSP rule for a single roaming UE if the AF influences the URSP rules in the VPLMN.
	UE:
-	Needs to support the validation of Applicable PLMN list in RSD Validation Criteria.
V-PCF:
-	Needs to support the generation of URSP rules applicable to VPLMN only and further provide the generated URSP rules to H-PCF for final decision.
H-PCF:
-	Needs to perform final decision taking the generated URSP rules from V-PCF into account.
	None

	5
	Main Principle of Solution
AF from the VPLMN provides the VPLMN specific URSP information to the HPLMN as per existing application guidance procedures. PCF in H-PLMN provide URSP rules to the UE. PCF replaces any HPLMN rules that are in conflict with VPLMN ones.

Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective. The H-PCF has to re-provision URSP rules every time the UE moves between different PLMNs (Increases signalling load).
	H-PCF:
-	Subscribes to a new PCRT "Service Parameters received".
-	Reception of Service Parameters for a UE Policy Control Association established with the V-PCF.
-	Determines URSP rules based on the data provided by AF and received via V-UDR and V-PCF, taking S-NSSAI subscription information into account.
V-PCF:
-	Subscribes to V-UDR to be notified about the Service Parameters creation/modification for roaming UEs if the H-PCF provided a PCRT.
-	Provides the Service Parameters notified by V-UDR to H-PCF.
H-UDR:
-	S-NSSAI Subscription information needs to include an indication of whether LBO roaming is allowed for a DNN, S-NSSAI.
	None

	6
	Main Principle of Solution
VPLMN provides the URSP applicable to the UE. The HPLMN constructs the URSP for the UE, with different list of PSIs associated with the different PLMN IDs, e.g. list of PSIs associated with VPLMN-1, list of PSIs associated with VPLMN-2, and list of PSIs associated with HPLMN. The HPLMN ensures that the URSP rules associated with the VPLMN IDs only apply to the PDU session that supports LBO. 

Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective. However, the solution is incompatible with Release 17 and earlier implementations as the PLMN ID in the PSI indicates the PCF in the PLMN that provided the URSP rules.
	UE:
-	Supports the reporting of URSP rule ID in PDU Session establishment/modification request.
SMF:
-	Supports procedures for transferring of URSP rule ID to the PCF.
-	Reports to the PCF about whether there is an unmatched application event.
UPF:
-	Reports to the SMF about whether there is an unmatched application event.
PCF:
-	Supports procedures for querying the content of the URSP rule from the PCF for the UE.
-	Generates the policy for the session management based on the URSP rule.
-	Rejects the transmission of application traffic not matching the Traffic descriptor of the URSP.
-	Subscribes to PCF for the PDU Session and SMF for notification about whether there is an unmatched application event.
-	triggers URSP update based on the unmatched application event.
	none

	27
	Main Principle of Solution
Both HPLMN and VPLMN PCF provides URSP rules to the UE. The UE prefers the VPLMN provided URSP rules over the HPLMN incase there is conflict. The H-PCF can instruct the UE not to accept URSP Rules from the VPLMN, The H-PLMN provides this indication to the UE when the UE Policy Authorization is established.

Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective. 
The solution is not backward compatible with Release 17 and earlier UEs (i.e. what is the R17 UE behaviour when the UE receives URSP rules from the V-PCF)
	V-PCF:
-	to store S-NSSAI subscription information from the HPLMN.
-	to subscribe to notification from the V-UDR on Service Parameters.
-	to generate URSP Rules with RSD components that contain VPLMN DNN, S-NSSAIs.
-	to subscribe to DNN replacement for those UE Policy associations for UEs that has VPLMN provided URSP Rules.
H.PCF:
-	to provide S-NSSAI subscription information for a SUPI, per DNN and S-NSSAI that has LBO roaming allowed set.
UDR:
-	UE Policy subscription data includes the S-NSSAI subscription information includes the LBO roaming information, i.e. Indicates whether LBO roaming is allowed per DNN, or per (S-NSSAI, subscribed DNN).
UE:
-	Check PLMN ID in the list of PSIs, for those including the VPLMN ID the UE checks the validity of the RSD as for non-roaming case, i.e. the S-NSSAI is in the list of Allowed S-NSSAIs.
	Editor's note:	The procedures to obtain user consent need to be studied by SA WG3.

	28
	Main Principle of Solution
Both HPLMN and VPLMN PCF generates URSP rules. To avoid conflicts between URSP rules H-PCF provides the VPLMN precedence range to the V-PCF. 

Evaluation of Solution
The solution allows the VPLMN to influence URSP rule generation as per KI objective. 
The solution is not backward compatible with Release 17 and earlier UEs (i.e. what is the R17 UE behaviour when the UE receives URSP rules from the V-PCF)
	AMF:
-	The AMF is required to support HPLMN URSP Generation and VPLMN URSP Generation indication and forward LBO information (e.g. DNN/S-NSSAI and SSC mode) to the V-PCF.
V-PCF:
-	The V-PCF is required to provide the parameters for H-PCF to generate URSP, generate VPLMN URSP triggered by UE registration and support the AF request for application guidance of URSP determination in VPLMN.
H-PCF:
-	The H-PCF is required to support the generation of URSP for VPLMN request. The H-PCF is required to assign the VPLMN precedence range if the V-PCF requests VPLMN generation of URSP rules.
UDM:
-	The UDM is required to provide the HPLMN URSP generation indication or VPLMN URSP generation allowed indication.
	Editor's note:	The SMF verification of the application identity based on local policies needs to be detailed.

Editor's note:	Whether this procedure uses CP or UP is FFS.

	29
	Main Principle of Solution
When a route includes Location Criteria, a "Revaluation Suggested" indication can be added to the RSD. A "Revaluation Suggested" indication in the RSD indicates to the UE that the UE should re-evaluate URSP rules for traffic that uses the PDU Session if the Location Criteria becomes invalid and release the PDU Session if no traffic is using the PDU Session after re-evaluation. In other words, the PDU Session may be released when the UE leaves the PLMN, cell(s), RAN node(s), or TAI(s) where the location criteria is valid and all traffic is moved to a different PDU Session (e.g. an LBO PDU Session).
Evaluation of Solution
The solution is complementary to solutions proposing adding a PLMN id as validation criteria in URSP rules.
	PCF:
-	can include the "Revaluation Suggested" indication with location criteria in RSDs;
-	can include a PLMN ID(s) in location criteria.
UE:
-	can receive the "Revaluation Suggested" indication with location criteria in RSDs;
-	can use the "Revaluation Suggested" indication to decide when to trigger URSP Re-evaluation;
-	can receive a PLMN ID(s) in location criteria.
	



The solutions can be sub-divided into solutions that propose influencing the HPLMN for generating the URSP rules and solutions that propose change in URSP rule to allow the UE to determine which URSP rule to apply.
For the first category of solutions (influencing HPLMN), the solutions can be further sub-divided in the following categories:
-	Solutions that propose AF in a VPLMN to influence URSP rule generation at the PCF of the HPLMN (Solutions: 1, 2, 5)
-	Solutions proposing the V-PCF to generate URSP rules and forward to the H-PCF via N24 interface (Solutions: 3, 4, 6)
-	Solutions proposing the V-PCF to provision URSP rules to the UE. H-PLMN configuring the UE how to handle conflicts (Solutions 27, 28)
The solutions proposing the V-PCF to construct and provision URSP rules directly to the UE are not backward compatible with earlier UE implementations as in earlier releases the UE only receives URSP rules from the HPLMN and the UE has no means to differentiate between URSP rules provided by the VPLMN or the HPLMN.
The solutions proposing the V-PCF to provide URSP rules to the H-PCF via the N24 interface require the VPLMN and HPLMN to support the roaming interface. 
The solutions proposing the AF to influence URSP rules generation at the HPLMN can work in any scenario and are backwards compatible.
Proposed Conclusion: It is proposed to agree to move forward with solutions proposing the AF to influence URSP rule generation at the HPLMN.

For the second category of solutions (URSP rule changes) the solutions can be further sub-divided into the following categories:
-	Solutions that propose new optional validity condition within the RSD of the URSP rule (Solutions 2, 3, 4, 29)
-	Solutions that propose no changes in URSP rules and the H-PCF manages the URSP rule provisioning when the UE is roaming (e.g. replaces HPLMN URSP rule with VPLMN specific URSP rules (Solutions 1, 5)
-	Solutions where the UE is configured to prefer URSP rules from the VPLMN instead of the HPLMN (Solutions 6, 27, 28)
The solutions proposing a new optional validity condition within RSD are backwards compatible with earlier release UEs, whereas solutions where the UE is configured to prefer VPLMN URSP rules have additional impact on the UE.
The solutions where no changes in URSP rules are required but rely on the PCF in the HPLMN to replace URSP rule have the disadvantage of additional signalling over the control plane to replace HPLMN URSP rules with VPLMN URSP rules.
Proposed Conclusion: It is proposed to agree to move forward with solutions proposing a new optional validity conditions within RSD. In addition, solutions that provide no impact to the URSP rule can also be discussed in the normative phase as there is no impact on the UE. Whether URSP rules include the additional validity condition is up to network operator decision.

2		Proposal
The following is proposed.
******************************** First change  *******************************
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Editor's note:	This clause will provide evaluation of different solutions.
Solutions for KI#1:
The solutions can be sub-divided into solutions that propose influencing the HPLMN for generating the URSP rules and solutions that propose change in URSP rule to allow the UE to determine which URSP rule to apply when the UE is roaming.
For the first category of solutions (influencing HPLMN), the solutions can be further sub-divided in the following categories:
-	Solutions that propose AF in a VPLMN to influence URSP rule generation at the PCF of the HPLMN (Solutions: 1, 2, 5)
-	Solutions proposing the V-PCF to generate URSP rules and forward to the H-PCF via N24 interface (Solutions: 3, 4, 6)
-	Solutions proposing the V-PCF to provision URSP rules to the UE. H-PLMN configuring the UE how to handle conflicts (Solutions 27, 28)
The solutions proposing the V-PCF to construct and provision URSP rules directly to the UE are not backward compatible with earlier UE implementations as in earlier releases the UE only receives URSP rules from the HPLMN and the UE has no means to differentiate between URSP rules provided by the VPLMN or the HPLMN.
The solutions proposing the V-PCF to provide URSP rules to the H-PCF via the N24 interface require the VPLMN and HPLMN to support the roaming interface. 
The solutions proposing the AF to influence URSP rules generation at the HPLMN can work in any scenario and are backwards compatible.
For the second category of solutions (URSP rule changes) the solutions can be further sub-divided into the following categories:
-	Solutions that propose new optional validity condition within the RSD of the URSP rule (Solutions 2, 3, 4, 29)
-	Solutions that propose no changes in URSP rules and the H-PCF manages the URSP rule provisioning when the UE is roaming (e.g. replaces HPLMN URSP rule with VPLMN specific URSP rules (Solutions 1, 5)
-	Solutions where the UE is configured to prefer URSP rules from the VPLMN instead of the HPLMN (Solutions 6, 27, 28)
The solutions proposing a new optional validity condition within RSD are backwards compatible with earlier release UEs, whereas solutions where the UE is configured to prefer VPLMN URSP rules have additional impact on the UE.
The solutions where no changes in URSP rules are required but rely on the PCF in the HPLMN to replace URSP rule have the disadvantage of additional signalling over the control plane to replace HPLMN URSP rules with VPLMN URSP rules.
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Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
Conclusions for KI#1:
For the method to influence URSP rule creation at the HPLMN it was agreed to move forwards with solutions proposing the AF to influence URSP rule generation at the HPLMN is to proceed to the normative phase.
For the method to change URSP rules to allow the UE to determine which URSP rule to apply it was agreed to move forward with solutions proposing a new optional validity conditions within RSD. In addition, solutions that provide no impact to the URSP rule can also be discussed in the normative phase as there is no impact on the UE. Whether URSP rules include the additional validity condition is up to network operator decision.




******************************** End of change *******************************
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