SA WG2 Temporary Document

Page 4

SA WG2 Meeting #151e
S2-2204496
16 – 20 May 2022, Electronic Meeting

Source:
InterDigital Inc., Lenovo 
Title:
KI#1, New Sol: Using Location Criteria to Control Routing of Application Traffic
Document for:
Approval

Agenda Item:
9.22
Work Item / Release:
FS_eUEPO / Rel-18
Abstract of the contribution: This contribution proposes a new solution for Key Issue #1. The solution focuses on how to enhance the Validity Criteria field of the RSD to support routing of the application traffic with different URSP rules in different PLMNs.
1.
 Discussion
This solution proposes how to enhance the Validity Criteria field of the RSD to support routing of the application traffic with different URSP rules in different PLMNs.
Background

As explained in TS 23.503, an RSD of a URSP can include Location Criteria Validity Conditions. TS 23.503 states:


And TS 23.548 states:


Location Criteria was added as part of the Background Data Transfer feature.  Thus, location criteria was used to help determine when to establish the PDU Session and start the transfer.  The text above shows that the Location Criteria was not intended to be used to quickly determine when PDU Session should be released.

TS 24.526 states that the location criteria can be cell identities, RAN node identities, or TAIs.

Proposal
This solution proposes to use Location Criteria to configure the UE to select a DNN/S-NSSAI combination that is best for the PLMN where it is registered. This is accomplished by allowing the Location Criteria to include PLMN ID(s) (in addition to a list of cell(s), RAN node(s), or TAI(s)) and adding a new indication in the RSD to indicate to the UE that the UE should re-evaluate URSP rules for traffic that uses the PDU Session if the Location Criteria becomes invalid.  Sending new URSP rules to the UE can already trigger the UE to re-evaluate URSP rules.  However, relying on this to trigger URSP re-evaluation may be problematic because it assumes that new URSP rules will be delivered to the UE each time it registers to a new PLMN (i.e. every time it leaves and enters a PLMN).  The advantage of this solution is that the URSP rules can be delivered to the UE by the HPLMN and they can be delivered to the UE before the UE ever registers in the VPLMN. An indication in the RSD is used by the UE to detect that re-evaluation is suggested. 
2. Proposal
It is proposed to adopt the following text in TR.23.700-85 v0.2.0   
*** First Change ***
6.0
Mapping of Solutions to Key Issues
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*** Second Changes ***
6.X
Solution #X: Using Location Criteria to Control Routing of Application Traffic
6.X.1
Description

This solution addresses the following aspect of Key Issue #1:

-
Whether and how to support URSP enhancements to support routing of the application traffic with different URSP rules in different PLMNs.

Other Key Issue #1 solutions in this TR explain what might trigger the PCF to send URSP rules to the UE. This solution does not address this aspect of Key Issue #1. Rather, this solution proposes how to use Location Criteria to support routing of the application traffic with different URSP rules in different PLMNs. In this solution the RSDs can be VPLMN dependent and can be sent to the UE by the HPLMN before the UE registers to the VPLMN. An indication in the RSD is used by the UE to help detect when URSP re-evaluation should be considered. In other words, this solution does not require that new URSP Rules be sent to the UE each time the UE registers in a different PLMN.
The principles of this solution are:

-
In Rel-17, a URSP rule can already be configured with Location Criteria that indicates to the UE that the route (i.e. PDU Session) should only be established, or used, when the UE served by certain cell(s), RAN node(s), or TAIs. This feature can be used to cause the UE to select a DNN/S-NSSAI combination that is appropriate for the PLMN where the UE is registered (e.g. an LBO Session). Location criteria is defined in TS 24.526 [10] and may be a list of cell(s), RAN node(s), or TAI(s). This solution proposes that Location Criteria can also include  PLMN ID(s).

NOTE:
Whether PLMN ID(s) can be encoded as part of Location Criteria or encoded as a new validation criteria information element is left to stage 3.

-
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).

-
Triggering re-evaluation will cause the UE to select a new route. The new route may include location criteria for the UE's new location and a PDU Session will be established with a DNN/S-NSSAI combination that is better suited for the UE's new location (e.g. for the PLMN where the UE is now registered).

NOTE: 
It is a UE implementation decision when to re-evaluate URSP Rules.  The indication is used to by the UE to help determine if it should re-evaluate.
6.X.2
Procedures

The UE receives URSP rules. Some URSP rules may have Traffic Descriptors that are associated with traffic that should preferably use a certain DNN/S-NSSAI combination when the UE is in a certain PLMN. The RSDs of these URSP rules may include Location Criteria. By including Location Criteria, the URSP rule can be configured such that the UE will select a DNN/S-NSSAI combination for PDU Session Establishment based on the UE's cell, RAN Node, TAI or PLMN ID. Thus, the UE will use a DNN/S-NSSAI combination based on the PLMN that the UE is registered with. For example, the route will only be considered valid if the PLMN ID in the Location Criteria matches the PLMN ID of the PLMN where the UE is currently registered or if the PLMN ID in the Location Criteria is an equivalent PLMN of the PLMN where the UE is currently registered.
Existing Rel-17 behaviour is that when the UE leaves the cell, RAN Node, or tracking area, the UE will continue to use the PDU Session until URSP Rules are re-evaluated. However, the UE is not required to re-evaluate URSP rules for the traffic.

This solution proposes that the RSD(s) also include a "Revaluation Suggested" indication. When a change of cell, RAN node, TAI, or PLMN occurs, the existing PDU Session will be released if no longer needed and the UE will re-evaluate URSP rules. URSP re-evaluation will cause the UE to choose a new RSD for the traffic. The location criteria in the new RSD will cause the UE to select a DNN/S-NSSAI that is associated with the PLMN where the UE is currently registered.

6.X.3
Impacts on services, entities and interfaces
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.
*** End of the changes ***
The UE uses Validation Criteria to determine whether or not a PDU Session should be established. The Time Window and Location Criteria are not required to be checked again during the lifetime of the PDU Session.





Since the Validation Criteria are not required to be checked during the lifetime of the PDU Session, it may be left to UE implementation (e.g. URSP re-evaluation at mobility change) how well spatial validity conditions in URSPs restrict the access to a specific (DNN, S-NSSAI) to certain locations.
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