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Abstract of the contribution: This paper is to propose RAT type change event subscription/notification mechanism.
1.
Discussion

This solution addresses the Key Issue #15.
The KI#15 describes that it would be beneficial for some applications to be notified about a potential change in the delivered QoS in advance. 

In TS 22.886, the considerations on deployment and mobility are described as following:

Initially, the coverage area provided by NR radio access network will be smaller than that provided by E-UTRAN as illustrated in Figure 5.7.1-1 of TS 22.886. To support service continuity and to meet QoS requirements for e.g. eMBB services, inter-system mobility will be used in general. However, performance achieved by the use of NR is expected to surpass the performance of E-UTRA, and some advanced V2X applications is supported only by NR. In this case, handover to E-UTRAN has impact on the proper operation of such advanced V2X applications. Thus, inter-system mobility needs to consider separate handling of V2X applications and other applications. 
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Figure 5.7.1-1: Example scenario of mixed 3GPP RATs deployment in TS 22.886
It is expected that the NR radio access network and E-UTRA radio access network would give different performance, more specifically, the use of NR would provide higher QoS than the use of E-UTRA. Therefore, the information about the UE’s current access network and potential possibility of handover to different RAT type would help assisting application adjustments for eV2X services. 

Proposal: It is proposed to specify a RAT type change event subscription and notification mechanism.
2.
Text Proposal
The following changes are proposed to be applied to TR 23.786.
*** Start of the change (all new text) ***
6.X
Solution #X: Solution for RAT type change notification
6.X.1
Functional Description
6.X.1.1
General Description

This solution addresses the Key Issue #15. 
This solution applies to the all architecture options in Annex A.

The KI#15 describes that it would be beneficial for some applications to be notified about a potential change in the delivered QoS in advance. 

In TS 22.886[x], the considerations on deployment and mobility are described as following:

Initially, the coverage area provided by NR radio access network will be smaller than that provided by E-UTRAN as illustrated in Figure 6.X.1.1-1. To support service continuity and to meet QoS requirements for e.g. eMBB services, inter-system mobility will be used in general. However, performance achieved by the use of NR is expected to surpass the performance of E-UTRA, and some advanced V2X applications is supported only by NR. In this case, handover to E-UTRAN has impact on the proper operation of such advanced V2X applications. Thus, inter-system mobility needs to consider separate handling of V2X applications and other applications. 
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Figure 6.X.1.1-1: Example scenario of mixed 3GPP RATs deployment 
It is expected that the NR radio access network and E-UTRA radio access network would give different performance, more specifically, the use of NR would provide higher QoS than the use of E-UTRA. Therefore, the information about the UE’s current access network and potential possibility of handover to different RAT type would help assisting application adjustments for eV2X services. 

This solution specifies a RAT type change event subscription and notification mechanism. 
6.X.1.2
RAT type change event
The NEF provides RAT type change event as illustrated in the table 4.15.3.1-1. The information flows are described in clause 6.X.2.
Table 4.15.3.1-1: List of event for monitoring capability
	Event
	Description
	Which NF detects the event

	RAT type change
	The network detects that the UE is going to / about to / complete to change the RAT type.
	AMF


6.X.2
Procedures

6.X.2.1
RAT type change event subscription 

Figure 6.X.2.1-1 shows procedure for RAT type change event subscription. The procedure is used by the V2X Application Server to subscribe to notifications of the UE’s RAT type change. 
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Figure 6.X.2.1-1: RAT type change event subscription
1. The V2X Application Server decides whether to subscribe to RAT type change event (identified by Event ID) depending on e.g. which V2X application is running on the UE.
2. The NEF service operation procedure is performed as specified in clause 4.15.3.2.3 of TS 23.502[9]. As defined in clause 6.X.1.2, the AMF is the NF who detects the event, so the UDM sends the Namf_EventExposure_Subscribe request to the AMF serving the requested user. The AMF responds with the UE’s current RAT type for the PDU session. 

6.X.2.2
RAT type change event notification

Figure 6.X.2.2-1 shows procedure for RAT type change event notification in case of N2 based handover.
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Figure 6.X.2.2-1: RAT type change event notification in case of N2 based handover
1.
The UE establishes a PDU session for V2X application as described in clause 4.3.2 of TS 23.502 [9].

2.
The V2X Application Server subscribes to the RAT type change notification as described in clause 6.X.2.1. 

3~5. The Source RAN triggers N2 based handover and sends Handover Required message including the information about the Target RAN to the AMF. The AMF sends Handover Request to the Target RAN and receives Ack message.

6.
When the AMF receives Handover Request Ack message, if the RAT type of Target RAN is different than the RAT type of Source RAN, it implies potential possibility of RAT type change. 
7.
The AMF initiates Namf_EventExposure_Notify service operation message to the NEF. The message indicates potential RAT type change and includes Notification Id, Source RAT type and Target RAT Type. The NEF triggers appropriate notifications to the V2X Application Server that have subscribed to the NEF for this notification. 
8~11. On the receipt of Handover Request Ack from Target RAN at step 5, the AMF sends Handover Command to the Source RAN and receives Handover Notify message from the Target RAN. 
12.
The handover is by this message considered as successful. It implies that the RAT type is changed. 

13.
The AMF initiates Namf_EventExposure_Notify service operation message to the NEF. The message includes the same Notification ID which was included in the message at step 7. It indicates that RAT type is changed and additionally includes Source RAT type and Target RAT Type. The NEF triggers appropriate notifications to the V2X Application Server that have subscribed to the NEF for this notification.   
Figure 6.X.2.2-2 shows procedure for RAT type change event notification in case of Xn based handover.
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Figure 6.X.2.2-2: RAT type change event notification in case of Xn based handover
2.
When the AMF receives N2 path switch request, the AMF is informed of that the UE has moved to a new target cell. If the RAT type of Target RAN is different than the RAT type of Source RAN, it implies RAT type change.
3.
The AMF initiates Namf_EventExposure_Notify service operation message to the NEF. The message indicates that the RAT type is changed and includes Notification Id, Source RAT type and Target RAT Type. The NEF triggers appropriate notifications to the V2X Application Server that have subscribed to the NEF for this notification. 
6.X.3
Impact on existing entities and interfaces

Define RAT type change event and notification. 
6.X.4
Topics for further study

Editor's note:
This clause describes topics for further study.
6.X.5
Conclusions

Editor's note:
This clause provides conclusions of the solution.
*** End of the change ***
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