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Abstract: This contribution discussed on the content of the URSP sent to the UE by the HPLMN.
1. Introduction/Discussion
The URSP Rule generated by the H-PCF contains a S-NSSAI value that belongs to the Subscribed S-NSSAIs and a DNN value that belongs to the associated subscribed DNN(s), as shown in the Table 6.2-1in TS 23.503.
Solution#5 proposes that the V-PCF sends Service Information, including the URSP guidance to the H-PCF, given that URSP guidance information provided by the AF and stored in V-UDR contains S-NSSAI and DNN of the VPLMN, the V-PCF maps the S-NSSAI to the HPLMN value before sending the request to the H-PCF.
Given that the URSP Rules that the HPLMN provides to the UE are to indicate how to route traffic when the UE is at the VPLMN, the RSD component of the URSP Rule should contain a DNN and S-NSSAI of the VPLMN that will result on a selection of a SMF in the VPLMN as well for the PDU Session. The proposal is that the HPLMN maps the DNN and S-NSSAI values provides by the VPLMN into HPLMN values, check that mapped values are subscribed, and that LBO is allowed.
Proposal 1: RSD in the URSP Rule contains the S-NSSAI and DNN values of the VPLMN. The S-NSSAI and DNN values of the VPLMN maps to subscribed S-NSSAI and DNN values with LBO allowed set.
Then for those URSP rules applicable in that VPLMN, the UE will check the validity of the RSD comparing the S-NSSAI with the Allowed NSSAI as it is performed for non-roaming scenario, this results in an alignment of the PDU Session establishment for the non-roaming and local breakout that is how it is defined in 23.502.
Proposal 2: For URSP Rules applicable at the VPLMN, the UE considers a RSD component valid if the S-NSSAI is within the Allowed NSSAI.
Soluion#5 says that the application guidance for URSP determination may be for Edge services or for location-based services which means there may be the case that the URSP rules determined based on the application guidance can be applied and valid only when the UEs are in any specific VPLMN in roaming case, then the AF may need to provide application guidance for URSP determination to all PLMNs whose subscribers will be probably registered in that PLMN. In order to allow for that, the AF indicates if the proposal applies for all UEs of a PLMN, this is indicated by providing the PLMN ID in the request.
Proposal 3: The application guidance for URSP determination is extended with a new Data Key to indicate that the request is applicable for any roaming users of a PLMN ID(s).

2. Text Proposal
It is proposed to capture the three proposal above in TR 23.700-80.
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[bookmark: _Toc97271691][bookmark: _Toc101366190][bookmark: _Toc104799210]6.5.1	Description
[bookmark: _Toc20147943][bookmark: _Toc23145943]This is a solution for key issue #1 "URSP in VPLMN".
Currently, URSP is only controlled and determined by HPLMN. Therefore, to give influence on URSP determination, e.g. application guidance for URSP determination specified in clause 4.15.6.10 of TS 23.502 [3], the AF needs to provide inputs to HPLMN. The application guidance for URSP determination may be for Edge services or for location-based services which means there may be the case that the URSP rules determined based on the application guidance can be applied and valid only when the UEs are in any specific VPLMN in roaming case. Anyhow, in this case, the AF may need to provide application guidance for URSP determination to all PLMNs whose subscribers will be probably roaming into the VPLMN, and the AF has roaming service level agreements with. In addition, if the AF includes a geographical area as spatial validity condition in the application guidance for URSP determination, the NEF may need to transform this information into 3GPP identifiers (e.g. TAI(s)). For this, the NEF needs to have knowledge on VPLMN's 3GPP identifiers (e.g. TAI(s)).
In this solution, the AF provides application guidance for URSP determination to the PLMN (i.e. to UDR via NEF of this PLMN) where the related services are provided or the related traffic is routed. H-PCF of the roaming UE obtains the application guidance for URSP determination from VPLMN by requesting V-PCF to subscribe to V-UDR to be notified about the data creation/modification for the UE. V-PCF subscribes to V-UDR on behalf of H-PCF, by adding a new PCRT that request notification when Service Parameters are available for a UE Policy Association. If the AF provides inputs to V-UDR via V-NEF, V-PCF provides the data notified by V-UDR to H-PCF.
The AF can include the PLMN ID(s) when provisioning application guidance for URSP determination for all HPLMNs whose subscribers may roam into the VPLMN, in order to indicate that the provisioned information is for roamers from that PLMN ID(s). The Application data in UDR is extended to provide PLMN ID as Data Key. Table 6.5.1-1 shows "PLMN ID" as an additional Data Key and NOTE 5 describing the "PLMN ID" on top of data keys for Application data specified in Table 5.2.12.2.1-1: Data keys in TS 23.502 [3].
Table 6.5.1-1: Data keys
	Data Set
	Data Subset
	Data Key
	Data Sub Key

	Application data
	Service specific information (See clause 4.15.6.7)
	S-NSSAI and DNN
or
Internal Group Identifier or SUPI or “PLMN ID” or "any UE" indication (NOTE 4) (NOTE 5)
	-

	NOTE 4:	When the Data Key targets "any UE", then the request to UDR applies on Application data that applies on all subscribers of the PLMN. For encoding, see TS 29.519 [82]. 
NOTE 5:	When the Data Key targets "PLMN ID", then the request to UDR applies on Application data that applies on all subscribers of that PLMN ID. The AF provides a PLMN ID if the request applies for all subscribers of that PLMN that can be roaming to the VPLMN the AF provides the request to.




This solution reuses the existing Npcf_UEPolicyControl Service for the H-PCF to subscribe to reception of new/updated Service Parameters for the UE, using a new PCRT and for the V-PCF to notify to the H-PCF and provide the Service Parameters for the UE to the H-PCF.
The H-PCF generates a new URSP Rule or updates an existing URSP Rule with the same traffic descriptor as provided in the Service Parameters, if the S-NSSAI subscription information indicates that this DNN, S-NSSAI is subscribed, and LBO roaming is allowed.
The H-PCF sends the URSP Rule to the UE using existing procedures. In addition, the H-PCF subscribes to "change of PLMN", then when the UE moves to a different PLMN, the H-PCF removes or updates the URSP Rule sent to the UE to remove the RSD that routed the traffic thought the VPLMN were the UE was registered. The H-PCF also removes or updates the URSP Rule sent to remove the RSD that routed the traffic though the VPLMN when the V-PCF requests to terminate the UE Policy Association.
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Figure 6.5.2.1-1 shows the procedure for URSP determination based on service parameter obtained from VPLMN.



Figure 6.5.2.1-1: Procedure for URSP determination based on service parameter obtained from VPLMN
[bookmark: _Toc97271693][bookmark: _Toc101366193]1.	The UE is registered to 5GC and the UE Policy Association is performed between the AMF and the H-PCF via V-PCF. In addition, the H-PCF may subscribe using a new PCRT "Service Parameters received" to the V-PCF. The V-PCF provides the Service Parameters if available.
2.	Based on the reception of a new PCRT from the H-PCF, the V-PCF may subscribe to the reception of Service Parameters from the AF for the determination of URSP Rules for any UE of that HPLMN registered in this VPLMN, if not subscribes to V-UDR when the UE Policy Association is created for subscribers of that HPLMN, this is done based on the agreements between the AF and the VPLMN. The V-PCF includes VPLMN DNN and S-NSSAI in the subscription request to the UDR given that the AF provides Application guidance for URSP determination to the VPLMN. 
3.	To provide Application guidance for URSP determination as specified in clause 4.15.6.10 of TS 23.502 [3], the AF creates a new request.
4-6.	As specified in steps 2 to 4 in clause 4.15.6.7 of TS 23.502 [3], the AF sends its request to the NEF, and the NEF stores the AF request information in the UDR and responds to the AF. In this figure, the NEF is V-NEF and the UDR is V-UDR.
	The AF request is targeting any UE (all UEs) of a HPLMN that are registered in this VPLMN. Therefore, the V-NEF authorizes the request based on local policy based on roaming service level agreements between the AF and the VPLMN (e.g. based on AF Id) without requesting for any service specific authorization from UDM as specified in clause 4.15.6.10 of TS 23.502 [3].
NOTE:	The AF request targeting a specific UE or a group of UE(s) does not apply to this solution because Service Specific Authorization for an individual UE or group of UEs by NEF to UDM has to be performed for the AF request as specified in clause 4.15.6.10 of TS 23.502 [3].
7.	The V-PCF receives a Nudr_DM_Notify notification of data change from the V-UDR.
8.	The V-PCF sends the notification of data change from the V-UDR invoking Npcf_UEPolicyControl_Update including the Service Parameters that have been received from the UDR to the H-PCF. Tthe V-PCF also provides the mapping of the VPLMN S-NSSAI to HPLMN S-NSSAI and the mapping of the VPLMN DNN to HPLMN DNN to the H-PCF.replaces the DNN and S-NSSAI in the Service Parameters with the DNN and S-NSSAI of the HPLMN.
9.	The H-PCF determines the URSP rules that is to be sent to the UE based on the Service Parameters received from the V-PCF and the S-NSSAI subscription information for this SUPI, DNN, S-NSSAI retrieved from the UE context policy control subscription information from the UDR. The H-PCF generates a new URSP Rule or update an existing URSP Rule that was sent to the UE for the same traffic descriptor to include a new RSD with the DNN, S-NSSAI provided by the V-PCF then sets the RSD precedence and validity conditions taking the information provided by the V-PCF into account.
	That is, the H-PCF replaces any URSP rules related to Route Selection Descriptor(s) including the DNN and S-NSSAI.
10.	The H-PCF provisions the URSP rules to the UE via the V-PCF by using the UE Configuration Update procedure for transparent UE Policy delivery as specified in clause 4.2.4.3 of TS 23.502 [3]. The H-PCF provides S-NSSAI and DNN values of the VPLMN to the UE in the RSD component of the URSP rule. 
11.	The UE needs to send traffic, e.g. destined to an Edge service. Therefore, the UE determines a URSP rule applicable for the traffic. For URSP Rules applicable in the VPLMN the UE considers a RSD valid if the S-NSSAI value is in the Allowed NSSAI instead of the Mapping Of Allowed NSSAI.
12.	If there is no PDU Session that matches all components in the selected RSD within the URSP rule, the UE establishes a PDU Session. The UE provides both the S-NSSAI of the VPLMN, i.e., the S-NSSAI in the URSP Rule, and the S-NSSAI of the HPLMN obtained from the mapping of the Allowed NSSAI to HPLMN S-NSSAI as described in clause 5.15.5.3 of TS 23.501 [2]. The UE includes the DNN of the VPLMN, i.e., the DNN in the URSP Rule if provided as UE Requested DNN, as described in clause 6.6.2.1 of TS 23.503 [4]. If the UE Requested DNN is supported but not subscribed, then the AMF checks if there is a mapping to the HPLMN DNN configured, then uses it for subscription check. The AMF uses the UE Requested DNN as Selected DNN, then performs SMF selections. The AMF sends both the Selected DNN (i.e. UE Requested DNN) and the DNN value of the HPLMN to SMF. The SMF uses the DNN value of the HPLMN and the S-NSSAI value of the HPLMN for subscription check as described in clause 4.3.2.2.1 of TS 23.502 [3].

13.	The UE communicates with the Application Server, e.g. Edge Application Server.

[bookmark: _Toc104799213]6.5.3	Impacts on services, entities and interfaces
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.
-	S-NSSAI subscription information extended to include if LBO is allowed.

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.
UE:
-	For URSP Rules applicable in the VPLMN the UE considers the RSD valid if the S-NSSAI value is in the Allowed NSSAI instead of the Mapping Of Allowed NSSAI.
AMF:
- 	At PDU Session Establishment uses the UE requested DNN as Selected DNN, for subscription check the AMF maps the UE Requested DNN to HPLMN DNN.
* * * * End of changes * * * *
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