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Discussion

Since solution#2 and solution#6 are two alternatives for KI#1 conclusion, it is proposed to further update the two solutions to make it clearer how it works.

1)  For solution#2, it is unclear how the UE evaluates the URSP rule

Assuming Application-x can be matched to the URSP rule-a and rule-b with precedence, 

URSP Rule-a: 

RSD-a1 is for VPLMN-1, 

RSD-a2 is for HPLMN; 

URSP Rule-b: 

RSD-b1 is for VPLMN-1, 

RSD-b2 is for HPLMN. 

……
Match-all Rule: default RSD

Based on existing UE evaluation mechanism, if RSD-a1 is failed to use, the UE will use the RSD-a2 for HPLMN without further checking URSP Rule-b which also has the VPLMN specific RSD. This is not an ideal result because UE cannot use VPLMN specific URSP rule.

In order to resolve it, it is proposed to clarify the following aspects:

-  VPLMN specific URSP rules only contains the RSDs for VPLMN;

-  HPLMN specific URSP rules can be used for both VPLMN and HPLMN;

-  VPLMN specific rules has higher priority than HPLMN specific URSP rules, so that UE can firstly evaluate VPLMN specific URSP rules/RSDs in roaming case. 

2) For solution#6, something needs to be updated to reflect the two options in the solution#6.

Proposal

It is proposed to updated TR 23.700-85 as follows: 

**** First Change ****
6.2
Solution #2: VPLMN influencing URSP rules in an HPLMN

6.2.1
Description

Editor's note:
This clause will describe the solution principles and architecture assumptions for corresponding key issue(s) which should be explicitly stated. (Sub) clause(s) may be added to capture details.

To support the objectives of KI#1 it is proposed to re-use the procedure defined in Release-17 on application guidance for URSP rule creation with the additional enhancement on allowing an Application Function in a VPLMN to influence URSP rules creation at an HPLMN. The AF in the visited PLMN provides the service information re-using the service specific information provisioning procedure described in TS 23.502 [3] with the following addition:

-
The AF includes an indication to apply this rule only when UEs register to a specific PLMN.

The trigger for the AF request could be due to:

-
AF service provider of a VPLMN wishes to use specific DNN/S-NSSAI handling for roaming UEs

-
A trigger by the Network Slices Capability Enablement Server defined in TS 23.434 [6]. The NSCE server may be located in an AF. The NSCE server may receive from an NSCE client (located in a UE) a network/slice notification remapping for an application based on configuration provided by the NSCE server to the NSCE client in the UE.

The NEF stores the AF request information in the UDR in the "Application Data" field within the Service Specific Information Data Subset together with the assigned Transaction Reference ID (provided by the AF).

When the PCF receives the updated subscription information from the UDR the PCF derives updated URSP rules for a UE (or any UE) including in the URSP rule information indicating to the UEs to apply this URSP rules only when routing traffic via a specific PLMN. This is supported by enhancing the Route Selection Descriptor of the URSP rule including a PLMN identity. There are several options on how the RSD component can be enhanced:

-
Option 1: New validation criteria in RSD.

-
Option 2: Use existing validation criteria i.e. the location criteria, where the location could be set to e.g. 3GPP location"={PLMN,location}.

-
Option 3: Include a new RSD parameter (i.e. not validation criteria) to identify the PLMN.

If the UE determines an applicable URSP rule for detected application traffic then the UE considers the Route Selection Descriptor valid if the PLMN identity of the validity condition matches the PLMN identity of the registered PLMN. The new RSD component that include PLMN identity are set by the PCF as higher priority so that the UE evaluates the first.

Alternatively, the PCF filters the Service Specific Information Data Subset provided by UDR, e.g. using the PLMN as Data Subkey, then includes only URSP Rules applicable for the Serving PLMN. The PCF removes the URSP Rules applicable for the Serving PLMN when the UE Policy association with the V-PCF in the Serving PLMN is terminated or when the UE moves to a different Serving PLMN and a change of PLMN PCRT is reported via V-PCF. The H-PCF provides a list of PSIs identified by the HPLMN ID, the location validity conditions in the URSP Rule contains a list of TAI(s) or Cell ID(s), if included.
An example of provisioning URSP rules that contains RSDs for a VPLMN is as follows. In order to let UE give preference to evaluate the VPLMN specific URSP rules, the UE receives the provisioning as follows
-  VPLMN specific URSP rules only contains the RSDs for VPLMN;

-  HPLMN specific URSP rules can be used for both VPLMN and HPLMN;

-  VPLMN specific rules has higher priority than HPLMN specific URSP rules, so that UE can firstly evaluate VPLMN specific URSP rules/RSDs in roaming case. 

6.2.2
Procedures

6.2.2.1
VPLMN AF guidance for URSP rule creation at an HPLMN

A call flow of the procedure is shown below.
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Figure 6.2.2.1-1: Procedure to influence URSP rules for a different PLMN

Steps are as follows:

1.
AF in VPLMN is triggered to request to the home PLMN of a UE a specific handling of routing traffic to the VPLMN.

2.
The AF invokes a service operation with the NEF including in the request updated service information as described in clause 4.15.6.10 of TS 23.502 [3]. The updated information includes a validity conditions to apply a URSP rule in a specific PLMN (or a list of PLMN). The request is applicable for any UE or the AF may include external identifiers of the UE.

2a-2c
The NEF may authorize the request with the UDM according to TS 23.502 [3].

3a
When the authorization is successful the NEF updates the data in the UDR including within Application Data the updated service information. The NEF invokes an Nudr_DM_Create (or Update) service request requested the UDR to store the service information in the "Application Data" Data Set within the Service Specific Information Data Subset identifier. The NEF may also include a Data Key the target UEs or Group of UEs.

3b.
The UDR acknowledges the NEF request.

3c.
The NEF acknowledges the AF request.

4a.
If the PCF has subscribed to Service Specific Information the UDR notifies the PCF of the updated service information.

4b.
When a UE registers to the H-PLMN (or VPLMN) the UE includes a list of PSIs. The AMF (in HPLMN) or V-PCF (in VPLMN) initiates a UE Policy Association Create request with the PCF including in the request the list of PSIs associated to the HPLMN.

4c.
The PCF may retrieve Application Data subscription information from the UDR.

5.
The PCF creates updated URSP rules including URSP rules with validity conditions on per PLMN basis according to the information stored in the UDR.

6.
The PCF provides updated URSP rules to the UE by initiating a UE Configuration Update for transparent policy delivery (via the V-PCF if the UE is roaming) to deliver updated URSP rule to a UE.

6b.
The UE acknowledges successful installation of rules.

7.
If the AF has subscribed to notification of successful policy delivery the PCF notifies the UDR.

8a-8b
The UDR informs the NEF of successful policy delivery.

9a-9b.
The NEF informs the AF of successful policy delivery.

6.2.2.2
UE behaviour on applying a URSP rule with a PLMN validity condition in route selection descriptor

The UE upon reception of URSP rules including a PLMN validity conditions within Route Selection Descriptors enforces the URSP rules as follows:

-
When the UE finds that application traffic matches traffic descriptor of a URSP rules the UE checks the list of Route Selection Descriptors of the matched URSP rule.

-
If an RSD in the list of RSDs contains PLMN validity conditions the UE checks if the PLMN identity within the validity conditions matches the PLMN identity of the registered PLMN or an equivalent PLMN of the registered PLMN.

-
If there is match the UE considers the RSD valid and routes the application traffic according to the contents of the route selection descriptor.

-
If there is no match the UE considers the RSD as invalid and continues to process a second RSD in the list of RSD of the matched URSP rules if available.

6.2.3
Impacts on services, entities and interfaces
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

URSP rule is enhanced with a PLMN identity validity condition within Route Selection Descriptors. The UE checks if the PLMN identity within the validity conditions matches the PLMN identity of the registered PLMN or an equivalent PLMN of the registered PLMN.
**** 2nd Change ****
6.6
Solution #6: Solution for URSP in VPLMN with PLMN domain indication

6.6.1
General

As specified in TS 23.503 [4], the URSP is only to be provided by the HPLMN. However, there are cases where different VPLMNs have different preference on the PDU session parameters for the same application. To support such differentiated URSP handling in different PLMNs, following enhancements are required:

-
Enhance the URSP provision so that the URSP rules are provided with PLMN ID(s) associated.

-
Allowing the UE to utilize the URSP rules associated with the serving PLMN fist, and if no match is found, utilize the URSP of the HPLMN.

6.6.2
Functional descriptions

The VPLMN provides the URSP applicable to the UE to HPLMN. This may be triggered by the UE's registration in the VPLMN or happen before UE roam into the VPLMN. AF in VPLMN may use the service specific parameter procedure to influence HPLMN generating the URSP for VPLMN.

For how the UE identify VPLMN’s URSP rules, there are two options as below.
Option-1: The HPLMN constructs the URSP for the UE, with different list of PSIs associated with the different VPLMN IDs which are outside of PSI, then sends the mapping table to UE together with UE Policy Sections containing the URSP. Some examples are shown in below:

<VPLMN #1 ID, list of PSIs>;

<VPLMN #2 ID, list of PSIs>;

. . .

<VPLMN #n ID, list of PSIs>.

The HPLMN ensures that the URSP rules associated with the VPLMN IDs only apply to the PDU session that supports LBO. This solution maintains the Rel-17 principle that the HPLMN ID is always part of the PSI when the policy section carries a URSP rule, thus there will continue to be no conflict between VPLMN allocated PSI's (which do not carry URSP rules) and HPLMN allocated PSIs.

The UE is provisioned with the URSP rules following the existing procedure as defined in TS 24.501 [7]. The UE stores the list of PSIs associated with PLMN IDs.

When UE registered in the VPLMN, it locates the list of PSIs associated with the VPLMN-ID and the list of PSIs associated with HPLMN-ID.

UE applies the URSP rules associated with the VPLMN ID first, if any. If there is a match, the UE follows the URSP rule to establish the PDU session.

If the UE does not find a match using the URSP rules associated with the VPLMN ID, it uses the URSP rules associated with the equivalent VPLMN ID, if any. If there is no URSP rules associated with the equivalent VPLMN ID, the UE uses the URSP rules associated with the HPLMN ID.

The UE does not use other URSP rules than those associated with the VPLMN ID, equivalent VPLMN ID or HPLMN IDs.

Optiona-2: alternatively, if the new mapping table is not used, the (H-)PCF provides URSP Rules that are identified by the HPLMN ID as defined in TS 23.503 [4. The PCF removes the URSP Rules applicable for the Serving PLMN when the UE Policy association with the V-PCF in the Serving PLMN is terminated or when the UE moves to a different Serving PLMN and a change of PLMN PCRT is reported via V-PCF. The H-PCF provides a list of PSIs identified by the HPLMN ID, the location validity conditions in the URSP Rule may contain a list of TAI(s) or Cell ID(s). The URSP policy can be used to the registered VPLMN and its equivalent VPLMN, however cannot be used for other PLMNs. In order to avoid using a wrong URSP rules, the UE may remove all URSP rules when it moves to a different PLMN except the equivalent PLMN. This option-2 reduces the number of URSP Rules that are sent to the UE and the number of URSP Rules that needs to be evaluated by the UE.

6.6.3
Procedures

The existing procedures as defined in TS 24.501 [7] for UE Policy provisioning can be reused, besides the above enhancements.

6.6.4
Impacts on services, entities, and interfaces

For Option-1 (provisioning mapping table along with URSP rules), the impacts on existing entities:

-
UE needs to utilize URSP rules associated with the VPLMN or Equivalent PLMN if no VPLMN URSP rules, before applying URSP rules associated with HPLMN.
-
A mapping between VPLMN ID and PSI sets need to be provisioned to UE along with the Policy Sections containing URSP rules.


For Option-2 (provisioning new URSP rules when PLMN changes), the impact on existing entities:
-    The UE may remove all URSP rules when it moves to a different PLMN except an equivalent VPLMN. 
**** End of Changes ****

3GPP


HPLMN
PCF
NEF
(VPLMN owned)
AF
1. Trigger of AF request
2. Nnef_ServiceParameter_Create Request
 
(App-1, DNN, S-NSSAI, Location = VPLMN-ID, Any UE (or specific UE ids), Event = Successful UE Policy Delivery)
3c. Nnef_ServiceParameter_Create Response
UDM
UDR
2a. Nudm_ServiceSpecificAuthorization_Create Request
2b. Authorize the AF request
2c. Nudm_ServiceSpecificAuthorization_Create Response
4c. Retrieve Application Data
Apply these service parameters when a UE is located in VPLMN-ID
9a. Nnef_ServiceParameter_Notify Request
(Event = Successful UE Policy Delivery related to the invocation of AF provisioned Service Parameters)
8a. Nudm_ServiceSpecific_NotifyUpdate Request
8b. Nudm_ServiceSpecific_NotifyUpdate Response
9b. Nnef_ServiceParameter_Notify Response
4b. UE policy create request (PSIs)
5. Create new URSP rule for App-1 that is valid in location = VPLMN-ID
7. Notify
Application guidance on URSP determination
4a. Nudr_DM_Notify
UE
V-PCF
6a. UE Configuration Update for transparent UE policy delivery
6b. Success Ack
3a. Nudr_DM_Create or Update (Data Set Identifier: Application Data
Data subset: Service specific information”
3b. ACK



