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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
This paper proposes a solution for KI#1 in TR 23.700-85 to study URSP rule provisioning and updating procedures in roaming scenario in particular:
-	How to provide URSP Rules in roaming to the UE. 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.
The KI also states that backward compatibility with the existing framework of policy control based on HPLMN will be maintained. According to 23.503 the URSP generation works as follows:
- Clause 5.2.2 on Roaming architecture states that for LBO the existing framework of policy control uses N24 interface, V-PCF to H-PCF reference point, to deliver UE policy information from the PCF in the HPLMN to the PCF in the VPLMN.
- Clauses on definitions states that UE policy information: Policy information preconfigured in the UE and/or provisioned to the UE for access selection (i.e. ANDSP), PDU Session selection (i.e. URSP), V2X communications (i.e. V2XP) and/or ProSe operations (i.e. ProSeP).
- Clause states that in the case of a roaming UE, the V-PCF may retrieve UE policy information from the H-PCF over N24/Npcf.
From the above, our understanding is the HPLMN can provide URSP Rules to instruct the UE to route the traffic through the VPLMN when roaming, for example for edge computing when it is inefficient to route the traffic to the home network if the application can be reached via a DNN, S-NSSAI in the PLMN. This requires that the HPLMN provides URSP Rules that contain RSD components that can be used to route traffic though the VPLMN, the HPLMN may have a corporate DNN, S-NSSAI that is used at the HPLMN and also at the VPLMN, or alternatively the HPLMN needs to know the DNN(s) and S-NSSAI(s) at the different VPLMNs.
This solution proposes that when the UE is roaming, the HPLMN may provide URSP Rules to the UE as in the existing baseline, in addition the VPLMN can provide URSP Rules. For the handling at the UE, a similar behaviour as for ANDSP Rules is proposed: When the UE is roaming, and the UE has valid URSP rules from both HPLMN and VPLMN the UE gives priority to the valid URSP rules from the VPLMN.
2 Proposal
It is proposed to include the following change in TR 23.700-85. 
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*** NEXT CHANGE ***
6.x	Solution #x: URSP provisioning and updating in roaming
6.x.1	Description
This is a solution related to the Key Issue #1 URSP in VPLMN, that aims to address the following aspects:
-	How to provide URSP Rules in roaming to the UE. 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.
In addition, backward compatibility with the existing framework of policy control based on HPLMN will be maintained as stated in the KI description.
This solution proposes that when the UE is roaming, the HPLMN may provide URSP Rules to the UE as in the existing baseline, in addition the VPLMN can provide URSP Rules. For the handling at the UE, a similar behaviour as for ANDSP Rules is proposed: When the UE is roaming, and the UE has valid URSP rules from both HPLMN and VPLMN the UE gives priority to the valid URSP rules from the VPLMN.
The VPLMN provides URSP Rules to UE that contain RSD components that comply with the S-NSSAI subscription information defined in Table 6.2-1 in TS 23.503, then extended with the indication of LBO allowed as follows:
Table 6.x-1: UE context policy control subscription information
	Information name
	Description
	Category

	Subscriber categories
	List of category identifiers associated with the subscriber
	Optional

	Tracing Requirements
	Tracing requirements as defined in TS 32.421 [18]
	Optional

	PEI
	The Permanent Equipment Identifier of the UE.
	Optional

	OSId
	Identifies the operating system supported by UE.
	Optional

	Indication of UE support for ANDSP
	Indicates the UE support for ANDSP.
	Optional

	S-NSSAI subscription information
	Contains the list of subscribed S-NSSAIs, its associated subscribed DNNs. For each DNN, it includes the Allowed PDU Session types, the Allowed SSC modes, the ATSSS information and the LBO roaming information (NOTE).
	Optional

	NOTE:	ATSSS information is defined in TS 23.502 [3] Table 5.2.3.3.1-1 and Indicates whether MA PDU Session establishment is allowed. LBO roaming is defined in TS 23.502 [3] Table 5.2.3.3.1-1 and Indicates whether LBO roaming is allowed per DNN or per (S-NSSAI and DNN)



The S-NSSAI subscription information is stored at the UDR at the HPLMN, provided to the H-PCF. The H-PCF sends the S-NSSAI subscription information to the VPLMN based on local policies that states whether VPLMN can provide URSP Rules to the UE and whether the LBO roaming is allowed. The H-PCF only provides S-NSSAI subscription information for this DNNs or (S-NSSAI and DNN) combinations that has LBO roaming allowed set. The V-PCF maps the DNN,S-NSSAI value in the VPLMN to the DNN,S-NSSAI values in the HPLMN either retrieving this from NSSF or from AMF.
The V-PCF generates URSP Rules for traffic that will be offloaded at the VPLMN, either due to AF providing Application guidance for URSP rules determination defined in clause 6.6 of TS 23.548 [5] or due to local policies at the V-PCF. The V-PCF may decide to offload application traffic to a certain DNN, S-NSSAI in the VPLMN based on e.g., load in the network that can be derived from analytics at certain time of day. The V-PCF provides the list of PSIs including the VPLMN ID to identify them at the UE. 
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.
6.x.1.x	Characteristics of the solution
These are some of the characteristics of this solution that aims to motivate the advantages to allow the VPLMN to provide URSP Rules to roamers.
1- Enables the VPLMN to have better control on how to route traffic in their network while complying with the HPLMN S-NSSAI subscription information and the Application guidance, if provided. 
2- Reduces the amount of configuration information that is needed at the HPLMN, e.g. a NEF or at the H-PCF to map the validity conditions on location to the TAIs or Cell IDs at the VPLMN. 
3- Reduces the amount of signalling to report subscribed PCRTs to the HPLMN, in the most efficient way the HPLMN requires no PCRTs. 
4- It is backward compatible with the existing policy framework given that the HPLMN provides URSP Rules for its subscribers as in the design base, then enhanced to the possibility for the VPLMN to provide URSP Rules for those subscribers that have LBO roaming allowed in their HPLMN subscription.
Some scenarios:
-	Certain corporate application reachable via a DNN, S-NSSAI only in some locations, some of these locations are at the VPLMN. A HPLMN may decide to allow LBO roaming for this DNN, S-NSSAI for the corporate users, then the VPLMN provide URSP Rules to route application traffic to a DNN, S-NSSAI when the UE is at that location. In this scenario the AF can provide guidance for URSP and the location where the corporate network is accessible will be mapped by NEF at the VPLMN to the list of TAIs and Cell Ids in the access network.
- 	A HPLMN may decide not to allow the VPLMN to provide URSP Rules, then the S-NSSAI subscription information is not sent to the V-PCF. If no S-NSSAI subscription data is received or if received but the LBO roaming allowed indication is set to “not allowed”, then the V-PCF generates no URSP Rules.
6.x.2	Procedure for UE Policy Association Establishment with VPLMN provided URSP Rules


Figure 6.x.2-1: UE Policy Association Establishment when roaming (VPLMN provides URSP Rules)
This procedure takes the UE Policy Association Establishment procedure in roaming case as specified in clause 4.16.11 of TS 23.502 [3] as basis:
1,2, 3. Same as step 1, 2 and 3 in clause 4.16.11 of TS 23.502 [3].
4. Same as step 4 in in clause 4.16.11 of TS 23.502 [3], in addition the H-PCF may include the S-NSSAI subscription information defined in Table 6.x.1-1.
5. Same as step 5 in in clause 4.16.11 of TS 23.502 [3], in addition the V-PCF stores the S-NSSAI subscription information as part of the UE Context and may provide additional PCRTs to the AMF. 
6a,7,8.  The (H-)PCF may create a UE Policy Container to be sent to the UE as defined in steps 7 and 8 4.16.11 of TS 23.502.
6b.  The (V-)PCF may create a UE Policy Container to be delivered to the UE.
	NOTE: If Step 6b happens it takes place at any time after step 5. 
9. The (V-)PCF triggers UE Configuration Update Procedure to send the UE policy container as defined in step 8 in clause 4.5.11 of TS 23.502. 
10. The V-PCF checks if the notification response is treated it locally or is to be sent to the H-PCF, if so step 9 in clause 4.5.11 of TS 23.502 occurs.
11. Same as step 10 in H-PCF clause 4.5.11 of TS 23.502.
6.x.3 	PDU Session establishment for LBO
The procedure for PDU Session establishment for LBO specified in clause in TS 23.502 remains unchanged with the following clarifications:
The UE checks the validity of the RSD in the URSP Rule for VPLMN provided URSP Rules as follows:
-	If any S-NSSAI(s) is present, the S-NSSAI(s) is in the Allowed NSSAI.
The UE checks the validity of the RSD in the URSP Rule for HPLMN provided URSP Rules as follows:
-	If any S-NSSAI(s) is present, the mapping of the Allowed NSSAI to HPLMN S-NSSAI(s) for the roaming case.
In both cases the UE provides both the S-NSSAIs of the Home PLMN and Visited PLMN at PDU Session establishment as described in clause 5.15.5.3 of TS 23.501 [2]. The UE provides the PDU Session parameters as provided in the selected RSD of the URSP Rule, i.e. for VPLMN provided URSP Rules the PDU Session parameters are related to the VPLMN.
For those URSP Rules provided by the VPLMN, the V-PCF subscribes to DNN replacement PCRT to the AMF. Then, the AMF sends the DNN to the PCF to replace the DNN of the serving PLMN to the DNN of the HPLMN. The AMF sends both the serving PLMN DNN if provided and the DNN of the HPLMN to the SMF then SMF checks the SMF subscription data retrieved from UDM.
NOTE: It is assumed that a serving S-NSSAI maps to only one HPLMN S-NSSAI. It is assumed that a serving DNN maps to only one PLMN S-NSSAI.

6.3.3	AF guidance for URSP determination


Figure 6.3.3-1: AF guidance for URSP determination
This procedure takes the Service Parameter provisioning as specified in clause 4.16.12.2 of TS 23.502 [3] as a basis. The difference is that the AF checks the PLMNs that has an agreement with, then provide AF guidance to all these PLMNs, in this case the VPLMN where the UE is roaming. The AF sends the Service Parameter containing AF guidance on URSP Rule determination for any UE at the VPLMN. Then the HPLMN has set LBO roaming allowed flag for those users that are allowed to offload their application traffic to certain DNN, S-NSSAI used to access the AF.
6.3.5	Impacts on Existing Nodes and Functionality
The solution has impacts on the following entities:
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.
*** END CHANGES ***
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