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Abstract of the contribution: The contribution proposes a solution of Steering of Roaming using network analytics for KI#3.
1. Introduction
As specified in TS 23.122 [yy], the control plane solution for Steering of Roaming (SoR) in 5GS procedure in a PLMN allows the HPLMN to update the "Operator Controlled PLMN Selector with Access Technology" list in the UE, to steer the UE for selection of preferred PLMNs in roaming scenarios. The SoR-AF or the UDM in the HPLMN updates the "Operator Controlled PLMN Selector with Access Technology" based on the operator policies, which can be based on the registered VPLMN, the location of the UE, etc.

With the introduction of network data analytics, the SoR-AF or the UDM can further leverage the analytics information for decision of "Operator Controlled PLMN Selector with Access Technology" list for roaming scenarios. That is, the SoR-AF or UDM can request or subscribe to the analytics information of the VPLMN(s) on network performance and/or roaming UE behaviour, and sorts the VPLMN(s) in the list in the order of network performance and/or capability of support UE mobility/communication based on the analytics information. Then the updated list can be sent to the UE as a better guidance for PLMN selection, to improve UE mobility/communication performance in roaming scenarios.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-81.
* * * 1st Change * * * *
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[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G system, Stage 2".

[4]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".

[5]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".

[6]
3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1".

[7]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".

[8]
ITU-T Y.1540: "Internet protocol data communication service - IP packet transfer and availability performance parameters".

[9]
3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".

[10]
3GPP TS 23.003: "Numbering, addressing and identification".

[11]
3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".

[12]
3GPP TS 33.501: "Security architecture and procedures for 5G System".
[yy]
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".
* * * Next Change * * * *

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of solutions to key issues
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* * * Next Change * * * *

6.X
Solution #X: Steering of Roaming using network analytics
6.X.1
Description

This solution addresses key issue #3 "Data and analytics exchange in roaming case".
As specified in TS 23.122 [yy], the control plane solution for Steering of Roaming (SoR) in 5GS procedure in a PLMN allows the HPLMN to update the "Operator Controlled PLMN Selector with Access Technology" list in the UE, to steer the UE for selection of preferred PLMNs in roaming scenarios. The SoR-AF or the UDM in the HPLMN updates the "Operator Controlled PLMN Selector with Access Technology" based on the operator policies, which can be based on the registered VPLMN, the location of the UE, etc.

With the introduction of network data analytics, the SoR-AF or the UDM can further leverage the analytics information for decision of "Operator Controlled PLMN Selector with Access Technology" list for roaming scenarios. That is, the SoR-AF or UDM can request or subscribe to the analytics information of the VPLMN(s) on network performance and/or roaming UE behaviour, and sorts the VPLMN(s) in the list in the order of network performance and/or capability of support UE mobility/communication based on the analytics information. Then the updated list can be sent to the UE as a better guidance for PLMN selection, to improve UE mobility/communication performance in roaming scenarios.
NOTE:
It is recommended that the SoR AF does not update the SoR information frequently even with the analytics information, to avoid excessive signalling load in the HPLMN and VPLMN(s) during to this procedure.
Editor's note:
The stage 2 work for Steering of Roaming is in CT1 WG. So the solution here only shows a possible way of using network data analytics for optimizing/enhancing the SoR. Whether and how this could be supported is still to be decided by CT1 WG in normative phase.
6.X.2
Procedures

The procedure in Figure 6.X.2-1 is used by the SoR-AF to decide SoR information, i.e. the "Operator Controlled PLMN Selector with Access Technology" list, based on analytics information provided by the VPLMN(s). VPLMN1, VPLMN2 and VPLMN3 are the VPLMNs that are allowed to access by the roaming UE, and the UE is performing registration towards VPLMN1 or already registered to VPLMN1. The SoR-AF decides the VPLMN ID(s) based on local configuration, information from the UDM and/or UE location, and initiates the analytics information request or subscription request towards the V-NWDAF(s) via the H-NWDAF with the Area of Interest set to UE location area or set based on UE mobility analytics information (if available).
Similarly, the UDM can also decide/update the SoR information based on VPLMN analytics information, using the procedure as below with the difference that the SoR-AF is replaced by the UDM.
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Figure 6.X.2-1: Procedure for Steering of Roaming with network analytics
1.
SoR-AF sends an Analytics request/subscribe (Analytics ID, Target of Analytics Reporting, Analytics Filter Information, Analytics Reporting Information, VPLMN ID of VPLMN1)) to H-NWDAF by invoking a Nnwdaf_AnalyticsInfo_Request or a Nnwdaf_AnalyticsSubscription_Subscribe, with:
-
Analytics ID set to "Network Performance", "UE Mobility" or "UE Communication";

-
Analytics Filter Information set to "Area of Interest";

-
Target of Analytics Reporting set to UE ID, Group ID or any UE;


to request or subscribes to the analytics information of network performance and/or roaming UE behaviour (i.e. mobility and/or communication pattern of the roaming UE) in the VPLMN1 which is identified by the VPLMN ID.
NOTE 1:
To obtain analytics information of network performance of the VPLMN, the Analytics ID can also be set to "Service Experience", "User Data Congestion", "WLAN performance", etc.
2.
H-NWDAF sends the Analytics request/subscribe (Analytics ID, Target of Analytics Reporting, Analytics Filter Information, Analytics Reporting Information) to the V-NWDAF in VPLMN1 by invoking a Nnwdaf_AnalyticsInfo_Request or a Nnwdaf_AnalyticsSubscription_Subscribe, based on the Analytics request/subscribe received from the SoR-AF.

NOTE 2:
The H-NWDAF discovers the V-NWDAF using the procedure as described in clause 4.17.5 of TS 23.502 [3].
3-5.
V-NWDAF collects data from the NF(s) and/or OAM in VPLMN1 and derives the requested analytics information of network performance and/or roaming UE behaviour, as specified in clause 6.6 and clause 6.7 of TS 23.288 [5].

6.
V-NWDAF sends the analytics information of network performance and/or roaming UE behaviour in the VPLMN1 to the H-NWDAF using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify depending on the service used in step 2.

7.
H-NWDAF sends the analytics information received in step 6 to the SOR-AF using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify depending on the service used in step 1.

8-9.
The SOR-AF may also obtain the analytics information of network performance in VPLMN2 and VPLMN3 for the Area of Interest, using the procedure as described in step 1-7 with the VPLMN ID set to the PLMN ID of VPLMN2 and that of VPLMN3 respectively.
10.
The SOR-AF uses the VPLMN analytics information received in step 7-9 to decide SoR information, i.e. setting the "Operator Controlled PLMN Selector with Access Technology" list as follows, based on local configuration or operator policy:
a)
list the VPLMNs (with corresponding Access Technologies) in descending order by network performance, based on the prediction information of network performance;

b)
list the VPLMNs (with corresponding Access Technologies) in descending order by level of matching to roaming UE behaviour, based on the prediction information of roaming UE behaviour, e.g. covering predicted UE trajectory, or supporting predicted UE communications/applications; or,
c)
list the VPLMNs (with corresponding Access Technologies) in descending order by combination of network performance and level of matching to roaming UE behaviour, e.g. offering better mobility/communication performance while covering predicted UE trajectory.
11-12.
The SoR-AF provides the SoR information to the UE via the UDM during or after registration, and the UE uses it for PLMN selection, as specified in Annex C of TS 23.122 [yy].
6.X.3
Impacts on Existing Nodes and Functionality
SoR-AF / UDM:
-
requests or subscribes to analytics information of the VPLMN(s) from the V-NWDAF via the H-NWDAF;
-
decides/updates the SoR information based on analytics information of the VPLMN(s) on network performance and/or roaming UE behaviour.
H-NWDAF: requests VPLMN analytics information from the V-NWDAF.

V-NWDAF: provides VPLMN analytics information to the H-NWDAF.

* * * End of Change * * * *
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