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6.X
Solution #X: QoS notification between SNPN and PLMN for VIAPA 
6.X.1
Introduction

When UE obtains both SNPN and PLMN service by using N3IWF, we need to consider the special traffic characteristics of the VIAPA applications, such as high 5QI in a concentrated area, which can dramatically impact the underlay network if VIAPA SNPN is overlay network, and lead to significant performance impact not only to those over-the-top users but also other users of the underlay network in this area. Also in the case of VIAPA, which the services are tied to strict SLA, it’s important for NPN operators to be notified about the coming service degradation from the underlay network (e.g. PLMN) in advanced, so SNPN can justify the QoS configuration accordingly if the traffic are going through the underlay PLMN network. 

NOTE: The same solution can be also applied to the case when N3IWF is hosted in PLMN and using SNPN as underlay network, so PLMN can be notified by the SNPN which is the underlay network. 

NOTE:  How to transfer those massive lower latency multicast traffic from NPN to PLMN more efficiently will not be addressed in this study and this release. Other WI, such as IIoT and 5MBS may be able to address this performance issue.  

Editor NOTE: QoS negotiation and modification basing on the QoS notification may need to be considered.   
6.X.2
Functional Description
This notification solution is based on the defined procedures in TS23.288 of subscribing the “QoS monitoring” or “QoS sustainability“ via the interface between NEF and AF for the given location where SNPN is deployed. SNPN acts as AF to subscribe those notifications from PLMN. This subscription can include the QoS threshold (e.g. for degradation) for triggering the QoS notification.   

6.X.3
Procedure
6.x.3.1  QoS degradation notification and reporting between PLMN and SNPN
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This procedure demonstrates the case where SNPN receive “QoS sustainability” information from PLMN. If UE connects PLMN through SNPN via the N3IWF in PLMN, the similar procedure can also be applied. 

NOTE: SNPN can collect other QoS information from PLMN using the defined procedures in TS23.288. Here only illustrates one example procedure.  

Step 0: UE connected to SNPN via it N3IWF over PLMN. During the UE registration with SNPN via N3IWF, SNPN identify the PLMN which provide the PDU session for the IPsec tunnel. UE may also provide other PLMN connectivity information during the registration to help SNPN to acquire the QoS information from PLMN, such as PDU session ID of the PLMN which the IPsec tunnel is encapsulated. 

Step 1: SNPN’s AF can subscribe “QoS sustainability” notification to the PLMN with the location information of the area of SNPN. This subscription can include the QoS threshold for triggering the notification. SNPN’s AF can also send request to PLMN to collect the QoS performance data after detecting the performance degradation via those IPsec tunnels.  The granularity of SNPN AF’s subscription and request can be per UE, per PDU session or per network. 

Step 3-4, Follow the existing procedure defined in TS23.288. In the notification report, the PLMN may include the new 5QI for downgraded the PDU session based on agreed SLA and QoS mapping, so SNPN may reconfigured its SNPN service QoS accordingly.    

6.X.4
Impacts on services, entities and interfaces

UE impact:

1. UE may provide underlay network ID (e.g. PLMN ID if PLMN is the underlay network) to AMF during the registration with SNPN via NWu.

2. UE may provide AMF the PDU session ID which it uses in underlay network for IPsec connection.  

AMF impact:

1. AMF Provides underlay network connectivity information to AF for QoS monitor subscription. 
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