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Abstract of the contribution: This contribution proposes to add a solution for a KI#3: Data and analytics exchange in roaming case.

1 Introduction
As indicated in clause 5.3, TR23.700-81, KI#3: Data and analytics exchange in roaming case will study use cases& requirements and architecture enhancements to support this exchange in roaming scenarios. This paper is to focus on possible architecture enhancements and does not discuss use cases and requirements in roaming scenarios at the moment.
From architecture enhancements point of view:
1) The HPLMN NWDAF may need to generate analytics for roaming users in the VPLMN based on the data collected from VPLMN. The data may relate to particular UE or about all UEs or group of UEs from HPLMN roaming in VPLMN. The data may be raw data or analytics data already processed and possibly stored by the VPLMN´s data analytics services. 
2) On the other hand, the HPLMN NWDAF consumers may need to obtain the analytics generated by the Visited NWDAF for roaming users, the analytics result may relate to particular UE or any UE or group of UEs from HPLMN roaming in VPLMN. 
5.3
Key Issue #3: Data and analytics exchange in roaming case
5.3.1
Description
The technical aspects to be studied include the following:
-
Identification of use cases and requirements for data and/or analytics exchange between PLMNs (i.e., HPLMN and VPLMN(s)) in roaming scenario. For each use case, identify what raw data, existing or new analytics IDs needs to be exchanged, and which existing analytics ID can be enhanced or new analytics ID can be generated for the roaming user based on the exchanged data
-
Determination of possible architecture enhancements to support this exchange in roaming scenarios and of any necessary enhancements to related NFs in HPLMN and VPLMN, e.g. possible enhancement on data collection using DCCF, or possible enhancement on data storage using ADRF, or possible enhancement on security and privacy of the data and analytics exchange between PLMNs.
2 Proposal

It is proposed to add the following contents to TR 23.700-81 to capture alternative solutions for data and analytics exchange in roaming case.
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NEXT CHANGE (all new text)
6.x
Solution #x: Architecture enhancements to support Data and analytics exchange in roaming case
6.x.1
Description
This is a solution for the Key Issue#3: Data and analytics exchange in roaming case, which focuses on possible architecture enhancements.
Note: The solution only addresses how home PLMN retrieve data analytics or data for roaming users in the VPLMN. 
6.x.1.1
General

The proposed architecture enhancements solution is composed of the following two aspects:

· NWDAF in Home PLMN collects data from Visited PLMN to derives analytics for roaming UE(s);
· NWDAF consumer in Home PLMN obtains analytics from the NWDAF in Visited PLMN for roaming UE(s).
The consumer (NWDAF or NWDAF consumer) in HPLMN requests data or analytics from Visited PLMN via interworking DCCF in home PLMN and visited PLMN, respectively. 
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Figure 6.x.1.1-1: Roaming architectures enhancement to support Data and analytics exchange in roaming (local breakout scenario)
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Figure 6.x.1.1-2: Roaming architectures enhancement to support Data and analytics exchange in roaming (home routed scenario)
6.X.2
Procedure
6.x.2.1
Procedure for NWDAF in HPLMN to collect data from VPLMN
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Figure 6.x.2.1-1: Procedure for NWDAF in HPLMN to collect data from VPLMN
1.
The NWDAF service consumer subscribes to analytics information by invoking the Nnwdaf_AnalyticsSubscription_Subscribe service operation. The parameters that can be provided by the NWDAF service consumer are listed in clause 6.1.3, TS 23.288.
2.  If the Target of Analytics Reporting is one UE, or a group of UE or any UE, that is roaming from the HPLMN to the visited PLMN, and the NWDAF in HPLMN needs the data related to the roaming UE(s) in the visited PLMN to derive the analytics for the analytics ID, then the NWDAF requests data collection to the DCCF in VPLMN by invoking Ndccf_DataManagement_Subscribe, including roaming indication, VPLMN ID, target area in VPLMN, event ID(s), Target of Event Reporting (UE ID, UE list, or any UE).
Editor’s Note: how to determine the VPLMN ID by HPLMN NWDAF is FFS.
3.
(Optional)According to data collection request from the HPLMN NWDAF, the DCCF in HPLMN discovers the DCCF in visited PLMN from NRF based on VPLMN ID.
4.  HPLMN DCCF requests data collection to the VPLMN DCCF by invoking Ndccf_DataManagement_Subscribe, including roaming indication, HPLMN ID, VPLMN ID, target area in VPLMN, event ID(s), Target of Event Reporting (UE ID, UE list, or any UE).
5.
VPLMN DCCF determines if the requested data is available at itself. If the data is available, then the VPLMN DCCF performs step 10 to sends the data to the HPLMN by invoking Ndccf_DataManagement_Notify. If not, then the VPLMN DCCF performs step 6.
Before the step 5, the VPLMN DCCF may need to check if the consumer from HPLMN is authorized to obtain data from the VPLMN, taking the VPLMN ID, HPLMN ID, target area in VPLMN, Event ID(s) into account based on the roaming agreements, VPLMN policies and regulatory constraints between hPLMN and vPLMN and etc.
Editor´s Note: It is ffs whether a new service may be appropriate to trigger the special checking by the VPLMN DCCF.
Editor´s Note: It is ffs how the DCCF obtains applicable policies for the peer PLMN.
6. (Optional) Based on the target AOI in the VPLMN and the requested event ID(s), the VPLMN DCCF discovers the target data provider(s) in the VPLMN via NRF.

7. The VPLMN DCCF subscribes to the data provider(s) the requested data by invoking, e.g. Nnf_EventExposure_Subscibe, indicating the Target of Event Reporting is a certain UE or a group of UE or any UE roaming from the HPLMN.
8. The data providers collect data for the roaming UE(s) from the HPLMN.

9. The data providers send the collected data to the VPLMN DCCF by invoking, e.g. Nnf_EventExposure_Notify.

10. The VPLMN DCCF send the collected data to the HPLMN DCCF by invoking Ndccf_DataManagement_Notify.

11. The HPLMN DCCF send the collected data to the HPLMN NWDAF by invoking Ndccf_DataManagement_Notify.

12. Based on the collected data from the VPLMN for the roaming UE(s), the HPLMN NWDAF derives the requested analytics for the roaming UE(s).

13. The HPLMN NWDAF sends the generated analytics to the NWDAF consumer.
6.x.2.2
Procedure for NWDAF consumer in HPLMN to obtain analytics from VPLMN NWDAF
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Figure 6.x.2.2-1: Procedure for NWDAF consumer in HPLMN to obtain analytics from VPLMN NWDAF
1.
If the Target of Analytics Reporting is one UE, or a group of UE or any UE, that is roaming from the HPLMN to the visited PLMN, the HPLMN NWDAF service consumer subscribes to analytics information by invoking the Ndccf_DataManagement_Subscribe service operation to the HPLMN DCCF, including roaming indication, VPLMN ID, target area in VPLMN, analytics ID(s), Target of Analytics Reporting (UE ID, UE list, or any UE).

2.
(Optional)According to analytics request from the HPLMN NWDAF consumer, the DCCF in HPLMN discovers the DCCF in visited PLMN from the NRF based on the VPLMN ID. 
3.  HPLMN DCCF requests the analytics to the VPLMN DCCF by invoking Ndccf_DataManagement_Subscribe including roaming indication, VPLMN ID, target area in VPLMN, analytics ID(s), Target of Analytics Reporting (UE ID, UE list, or any UE).

4.
VPLMN DCCF determines if the requested analytics is available at itself. If the analytics is available, then the VPLMN DCCF performs step 9 to sends the analytics to the HPLMN by invoking Ndccf_DataManagement_Notify. If not, then the VPLMN DCCF performs step 5.
Before the step 4, the VPLMN DCCF may need to check if the consumer from HPLMN is authorized to obtain analytics from the VPLMN, taking the VPLMN ID, HPLMN ID, target area in VPLMN, analytics ID(s) into account based on the roaming agreements, VPLMN policies and regulatory constraints between hPLMN and vPLMN and etc.
5. (Optional) Based on the target AOI in the VPLMN and the requested analytics ID(s), the VPLMN DCCF discovers the target NWDAF in the VPLMN via NRF.

6. The VPLMN DCCF subscribes to the VPLMN NWDAF the requested analytics by invoking, Nnwdaf_AnalyticsSubscription_Subscribe, including roaming indication, VPLMN ID, target area in VPLMN, analytics ID(s), Target of Analytics Reporting (UE ID, UE list, or any UE).
7. The VPLMN NWDAF collects data and derives the requested analytics for the roaming UE(s) from the HPLMN.

8. The VPLMN NWDAF sends the analytics result to the VPLMN DCCF by invoking, e.g. Nnwdaf_AnalyticsSubscription_Notify.

9. The VPLMN DCCF send the analytics result to the HPLMN DCCF by invoking Ndccf_DataManagement_Notify.

10. The HPLMN DCCF send the analytics result to the HPLMN NWDAF consumer by invoking Ndccf_DataManagement_Notify.
6.X.3
Impacts on existing nodes and functionality
Consumer in HPLMN (e.g. HPLMN NWDAF or HPLMN NF consumer):
· For UE(s) roaming from the HPLMN to the visited PLMN, subscribes data/analytics information to the HPLMN DCCF, indicating roaming indication, VPLMN ID, target area in VPLMN, analytics ID(s), Target of Analytics Reporting (UE ID, UE list, or any UE).

H-DCCF:
· discovers the DCCF in visited PLMN from NRF based on VPLMN ID;
· requests data collection to the VPLMN DCCF, indicating roaming indication, HPLMN ID, VPLMN ID, target area in VPLMN, event ID(s), Target of Event Reporting (UE ID, UE list, or any UE)
V-DCCF:

· checks if the consumer from HPLMN is authorized to obtain data/analytics from the VPLMN taking the VPLMN ID, HPLMN ID, target area in VPLMN, Event ID(s) into account
· collects data/ analytics from data provider(s) for the roaming UE(s) from the HPLMN
· sends the collected data/analytics to the VPLMN DCCF.
End of CHANGE
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