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Abstract of the contribution: This contribution discusses VoLTE MT call failure when IMS PDN connection is deactivated while the UE is in the idle state. 
1. Introduction 
This contribution discusses the VoLTE MT call failure issue when IMS PDN connection is deactivated while the UE is in the idle state.
2. Discussion

A PDN connection problem may result in releasing bearers or PDN connection. When this happens, the UE may be in active state or idle state. If the UE is in the active state, the deactivation of bearer or PDN connection is notified to the UE using the existing NAS connection. Upon receiving the notification, UE can re-establishes the deactivated PDN connection if it is necessary. But if the UE is in the idle state, there is no existing NAS connection and hence the network cannot deliver the notification of bearer/PDN connection deactivation before paging the UE and making the UE active. 
In the current specification, when the UE is in the idle state and PDN connection is deactivated, the network notifies the PDN connection deactivation only when the deactivated PDN connection is the last PDN connection as seen in the chapter 5.4.4.1 in TS 23.401.

---------------------------------------------------------------------------------------------------------------------------------------
 5.4.4.1
PDN GW initiated bearer deactivation
…………………
Steps 4 to 7 are not performed when the UE is in (a) ECM-IDLE and the last PDN connection of the UE is not being deleted or (b) UE is in ECM-IDLE and the last PDN connection is deleted due to ISR deactivation or due to handover to non-3GPP access. The EPS bearer state is synchronized between the UE and the network at the next ECM-IDLE to ECM-CONNECTED transition (e.g. Service Request or TAU procedure).

---------------------------------------------------------------------------------------------------------------------------------------

The above restriction results in VoLTE MT call failure for the case where the PDN connection is IMS PDN connection as seen in the figure 1. When IMS PDN connection is deactivated and other PDN Connection is still alive, the MME does not page the UE in the current specification. Accordingly, VoLTE MT call fails until the UE becomes active and re-establishes the IMS PDN connection.
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Figure 1. IMS PDN Connection deactivation while the UE is in the idle state.
To solve the above VoLTE MT call failure issue, the MME should page the UE for IMS PDN connection re-establishment. Hence, we propose the CRs to include IMS PDN connection deactivation in condition to page the UE in PDN GW initiated bearer deactivation procedure. 

3. Conclusion 
To prevent the VoLTE MT Call failure, we suggest that when IMS PDN connection is deactivated while an UE is in idle state, the MME should page the UE to enable the UE to re-establish the IMS PDN connection. ( S2-12xxxx, S2-12xxxx).
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