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Abstract of the contribution: The contribution proposes that analytics in HPLMN is used by the AMF in VPLMN for Network Slice and H-SMF selection for Home Routed PDU Session establishment, as a solution for KI#3.

1. Introduction
PDU Session management in roaming scenarios can be improved using the data and analytics information exchange between HPLMN and VPLMN.

As specified in TS 23.502 [3], in the case of roaming, the AMF in the VPLMN determines if a PDU Session is to be established in LBO or Home Routing. For Home Routing, if the UE does not include an S-NSSAI in the PDU Session request, both a Serving PLMN S-NSSAI (in the Allowed NSSAI) and its corresponding HPLMN S-NSSAI values are selected by the AMF. Also, the AMF selects both an SMF in the Serving PLMN using the S-NSSAI of the Serving PLMN mapping to the S-NSSAIs of the HPLMN used for the PDU Session, and, additionally an SMF in the HPLMN using the S-NSSAI of the HPLMN used for the PDU Session. Here the selection of Network Slices (i.e. Serving PLMN S-NSSAI  and its corresponding HPLMN S-NSSAI) and selection of SMFs (i.e. V-SMF and H-SMF) should take into account the status of Network Slices / NFs in both VPLMN and HPLMN. Therefore, analytics in HPLMN (i.e. Network Slice load level, NF load, etc.) can be sent to the VPLMN and used by the AMF in VPLMN for Network Slice and H-SMF selection for Home Routed PDU Session establishment.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-81.
* * * 1st Change * * * *

6.0 Mapping Solutions to Key Issues

Table 6.0-1: Mapping of solutions to key issues
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* * * 2nd Change * * * *

6.X
Solution #X: PDU session management in roaming scenarios using network analytics
6.X.1
Description

This solution addresses key issue #3: "Data and analytics exchange in roaming case".

PDU Session management in roaming scenarios can be improved using the data and analytics information exchange between HPLMN and VPLMN.

As specified in TS 23.502 [3], in the case of roaming, the AMF in the VPLMN determines if a PDU Session is to be established in LBO or Home Routing. For Home Routing, if the UE does not include an S-NSSAI in the PDU Session request, both a Serving PLMN S-NSSAI (in the Allowed NSSAI) and its corresponding HPLMN S-NSSAI values are selected by the AMF. Also, the AMF selects both an SMF in the Serving PLMN using the S-NSSAI of the Serving PLMN mapping to the S-NSSAIs of the HPLMN used for the PDU Session, and, additionally an SMF in the HPLMN using the S-NSSAI of the HPLMN used for the PDU Session. Here the selection of Network Slices (i.e. Serving PLMN S-NSSAI  and its corresponding HPLMN S-NSSAI) and selection of SMFs (i.e. V-SMF and H-SMF) should take into account the status of Network Slices / NFs in both VPLMN and HPLMN. Therefore, analytics in HPLMN (i.e. Network Slice load level, NF load, etc.) can be sent to the VPLMN and used by the AMF in VPLMN for Network Slice and H-SMF selection for Home Routed PDU Session establishment.

6.X.2
Procedures

Figure 6.X.2-1 shows the procedure that V-NWDAF requests the Network Slice load level analytics in HPLMN from H-NWDAF, upon receiving an analytics information/subscription request from the AMF.
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Figure 6.X.2-1: Procedure for providing HPLMN load level analytics to VPLMN
1.
AMF sends an Analytics request/subscribe (Analytics ID = Load level information, Analytics Filter Information = (VPLMN S-NSSAI, HPLMN S-NSSAI, HPLMN ID)) to V-NWDAF by invoking a Nnwdaf_AnalyticsInfo_Request or a Nnwdaf_AnalyticsSubscription_Subscribe.
2.
V-NWDAF sends an Analytics request/subscribe (Analytics ID = Load level information, Analytics Filter Information = HPLMN S-NSSAI) to H-NWDAF by invoking a Nnwdaf_AnalyticsInfo_Request or a Nnwdaf_AnalyticsSubscription_Subscribe, based on the Analytics request/subscribe received from the AMF.
Editor's Note:
It is FFS how the V-NWDAF discovers the H-NWDAF.
3-5.
H-NWDAF collects data from the NF(s) and/or OAM in HPLMN and derives the requested Network Slice / Network Slice instance load analytics information for the Network Slice identified by HPLMN S-NSSAI, as specified in clause 6.3 of TS 23.288 [5].

6.
H-NWDAF sends the HPLMN Network Slice / Network Slice instance load analytics information to the V-NWDAF using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify.

7-9.
V-NWDAF collects data from the NF(s) and/or OAM in VPLMN and derives the requested Network Slice / Network Slice instance load analytics information for the Network Slice identified by VPLMN S-NSSAI, as specified in clause 6.3 of TS 23.288 [5]. These steps can be executed in parallel with step 3-6.

10.
V-NWDAF sends the HPLMN analytics information received in step 6, together with the VPLMN analytics information derived in step 9, to the AMF using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify.

The AMF can use the HPLMN and VPLMN analytics information for Home Routed PDU Session establishment, as follows:

-
base on the HPLMN and VPLMN analytics information on Network Slice load, the AMF selects the Network Slices (i.e. VPLMN S-NSSAI and its mapped HPLMN S-NSSAI), and also the Network Slice instances  in HPLMN and VPLMN if multiple VPLMN NSI IDs and/or HPLMN NSI IDs are available (e.g. received from the NSSF previously or configured) in the AMF for the selected Network Slices.
-
further, based on the HPLMN and VPLMN analytics information, e.g. the resource usage information in the Network Slice load analytics, or NF load analytics (using procedures similar to the above), the AMF selects an H-SMF in the selected Network Slice or Network Slice instance (if available) in the HPLMN, and a V-SMF in the selected Network Slice or Network Slice instance (if available) in the VPLMN, among the set of the SMF instance(s) returned by the NRF (as described in clause 4.3.2.2.3 of TS 23.502 [4]) or locally configured in the AMF.
6.X.3
Impacts on Existing Nodes and Functionality
AMF: based on HPLMN and VPLMN analytics information, selects Network Slices and Network Slice instances (if available) in HPLMN and VPLMN, and selects the SMFs (i.e. V-SMF and H-SMF), for Home Routed PDU Session establishment in roaming scenarios.

V-NWDAF: requests HPLMN analytics information from the H-NWDAF.

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

* * * End of Change * * * *
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