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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution discusses how to synchronize the EPS bearer between the UE and the Network when the EPS bearer is locally released at the UE or network and UE moves from EPC to 5GC. 
1 Introduction
For EPS bearer and QoS flow synchronization between the UE and network, the current synchronization operation is defined as follows:
· At the EPS, it is possible to delete the EPS bearer without the notification to the UE (e.g. refer to TS23.401 clause 5.4.4.1). The PGW-C does not know whether the command is really received by the UE when a bearer is deleted in 4G. Also, the UE may delete the EPS bearer locally without the explicit SM signaling with the network (e.g. refer to TS24.301 clause 6.5.1.4A). This is due to the bearer status can always be synchronized between the UE and network at the next ECM-IDLE to ECM-CONNECTED transition (e.g. Service Request or TAU procedure).  
· At the 5GC, if the QoS flow is to be deleted and UE is not reachable, the PGW-C+SMF will not deleted it locally. It will trigger update again at next time when UE is reachable. 
From above it can be seen the synchronization mechanism defined in 4G and 5G are different. 
At the 5GC side, the UE and network will not release the QoS flow locally, i.e. the QFI can only be removed until it get the confirmation from peer side. So there is no problem when the UE or network delete the QoS flow and UE is not reachable at the 5GC side and move to EPC.
At the EPC side, if the EPS bearer is deleted at network or UE locally, and the UE goes to the 5GC side, how to synchronize the bearer/QoS flow status between UE and network? 
2 Discussion 
2.1 UE delete the EPS bearer locally
Scenario 1: The UE deletes the EPS bearer locally without notifying the Network in EPC, then the UE moves to 5GC, how to synchronize the bearer/QFI status between the UE and the network?
There are 2 alternatives for solving this issue as following:
Alternative 1.1: Restrict the usage of the UE to de-activate an EPS bearer context locally.
The EPS bearer locally deleting by the UE is supported in TS 24.301. One example is described as following:
6.5.1.4A	Handling the maximum number of active EPS bearer contexts
……………………………………
If the UE needs to de-activate an EPS bearer context in order to request an emergency EPS bearer context, it shall either de-activate an EPS bearer context locally or via explicit signalling. If the UE performs local de-activation, the UE shall perform tracking area updating procedure to indicate EPS bearer context status to the network.
In this alternative, it is proposed that if the UE deactivate the EPS bearer locally, it always need synchronize with the network via the TAU or SR procedure first before it move to 5GC. If the UE can not synchronize with the network, the UE shall not deactivate the EPS bearer locally, i.e. the EPS bearer deactivation locally shall be revoked. 
If SA2 agree this option, we need send an LS to CT1 to indicate the restriction of the usage of the EPS bearer context deactivation locally by the UE. 
Alternative 1.2: The UE sends the EPS Bearer Status of UE to the network when the UE moves from EPC to 5GC.
In this alternative, in case of UE delete the EPS bearer locally and not notify to the network in the EPC, the UE shall include the EPS Bearer Status IE in the Registration Request for the deployment with N26 interface or in the PDU Session Establishment Request for the deployment without using N26 interface.
When the AMF receives the EPS Bearer Status in the Registration Request or in the PDU Session Establishment Request message, the AMF shall send the EPS Bearer Status to the involved PGW-C+SMF(s). The PGW-C+SMF shall check which EPS bearer has been deleted by UE but not notified to network and release the related EPS bearer(s), the corresponding 5G QoS Rule(s) and the QoS Flow level QoS parameters locally. 

P1: 
· Alt-1.1 need be confirmed by CT1 on whether it can cover all potential UE locally deactivation case.
· Alt-1.2 cover all the potential case. 

2.2 Network delete the EPS bearer locally
Scenario 2: The PGW deletes the EPS bearer without notifying the UE in EPC, e.g. the UE is in CM-IDLE state. The UE is not aware it and moves to 5GC, how to synchronize the bearer/QFI status with UE?
There are 2 alternatives for solving this issue as following:
Alternative 2.1: The PGW-C+SMF mark the status of the EPS bearer is to be synchronized with the UE if the UE does not receive the command.
When the PGW-C+SMF initiates the bearer deactivation procedure, the PGW-C+SMF includes the QFI associated with the deleted EPS bearer in PCO and send to UE. As usual the UE delete the EPS bearer and the corresponding 5G QoS Rule(s) and QoS Flow level QoS parameters. In addition the UE sends bearer deactivation response including the PCO back to the PGW-C+SMF. If the PGW-C+SMF receives the bearer deactivation response without the PCO IE, i.e. the deletion message does not reach the UE, the PGW-C+SMF marks that the status of those EPS bearer(s) is to be synchronized with the UE and triggers the bearer/QFI status synchronization when the UE moves to 5GC.
Alternative 2.2: EPS bearer is transferred to AMF and to be synchronized with the UE.
In case of the interworking with N26, the MME shall include the EPS bearer status in UE context and forwards it to AMF via N26 interface. The AMF send EPS Bearer Status received from MME to UE at the Registration Accept message. Based on Bearer Status received from AMF, the UE can detect if a bearer/QFI has been deleted by Network but not synchronized to UE. If so, the UE can delete the corresponding bearer and related QFIs locally. However this mechanism can not work for the deployment without N26 interface.

For scenario 2, the method of alternative 1 support both deployment with N26 interface and deployment without N26 interface. 
P2: It proposes Alt-2.1 is adopted to solve the issue of scenario 2.
3 Conclusion
Comparing above alternatives for different scenarios, it proposes the conclusion as following:
1) For the case that the UE deletes the EPS bearer locally without notifying the Network in EPC, the below mechanism is adopted: 
Alternative 1.2: The UE sends the EPS Bearer Status of UE to the network when the UE moves from EPC to 5GC.
2) For the case that the PGW deletes the EPS bearer without notifying the UE in EPC, the below mechanism is adopted: 
Alternative 2.1: The PGW-C+SMF shall mark the status of the EPS bearer is to be synchronized with the UE.
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