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Abstract of the contribution: This contribution proposes a 5GC-EPC interworking procedure to support the mobility of a UE in the dual registration mode. 
1
Discussion

In the dual-registration mode, a UE registers to both EPS and 5GS at the same time to support inter-system mobility and session continuity. In the (E)CM_CONNECTED mode, the registration of a UE with the target system may be performed early enough before actual handovers, if the target system supports ‘registration without PDU/PDN sessions’. Otherwise, the registration with the target system needs to be delayed until an actual handover is to be performed. Similarly, the registration at the source system may be continued for some time after the handover, if the source system supports registration without PDU/PDN sessions. 
Depending on the registration status of a UE at the target system, the UE performs one of the following procedures with the target system during handovers:

1) Registration (target) = valid, No PDU/PDN session, RRC=connected: PDU/PDN session establishment
2) Registration (target) = valid, No PDU/PDN session, RRC=idle: Service Request, then PDU/PDN session establishment
3) Registration (target) = invalid: Registration/Attach (with PDU session setup)
The following section proposes the text in detail to adopt the suggested changes above.
2
Proposal

Proposed to apply the following change to TS 23.502.
***** Start of Change # 1 *****
4.11.2
Handover procedures for dual-registration mode

4.11.2.x
EPS to 5GS handover 

Figure 4.11.2.x-1 describes the handover procedure from EPS to 5GS for a dual-registration UE.
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Figure 4.11.2.x-1 EPS to 5GS handover for a dual-registration UE
If the UE is connected to both EPS and 5GS before the handover of PDN connections to 5GS is triggered, steps 2 to 9 shall be skipped. If the UE is connected only to EPS before the handover of PDN connections to 5GS is triggered, steps 2 to 9 shall be performed, and the step 10 to 11 shall be skipped. 
In step 12, the UE shall provide DNN information corresponding to a PDN connection that is being transferred from EPS to 5GS. The UE shall repeat step 12 for each PDN connection that is being transferred from EPS to 5GS.
The step 13 can be deferred for some time after completion of the handover to allow the delivery of leftover data at the source eNB.
0. A UE is attached to EPS and communicates using established PDU sessions.
1. The UE discovers 5GS and determines to initiates a registration procedure for 5GS. The details of decision criteria is left to UE implementation

2. The UE initiates a Registration procedure as defined in clause 4.2.2.2. The registration type shall be set to ‘handover’ to indicate handover registration to the network.
3. NG-RAN relays Registration Request to the AMF.

4. The authentication and security are performed as described in clause X.
5. The AMF sends an Update Location Request message to the UDM. The UDM acknowledges the Update Location message by sending an Update Location Ack (IMSI, Subscription data) message to the new MME. The Subscription Data contains one or more PDU/PDN subscription contexts. 
6. [Optional] The AMF request the PCF to apply operator policies for the UE.

7. The PCF acknowledges the UE Context Establishment Request message.
8. The AMF sends a Registration Accept message to the UE indicating that the registration has been accepted. Temporary User ID is included if the AMF allocates a new Temporary User ID.
9. The UE sends a Registration Complete message to the AMF to acknowledge if a new Temporary User ID was assigned.
10. The UE makes a handover decision based on radio signal strength, access preference, operator policy, etc.

11. The UE performs a Service Request procedure if the UE is in CM_IDLE state at 5GS. Otherwise, this step shall be skipped.
12. The UE establishes PDU sessions for all PDN connections that are being transferred from EPS to 5GS. 
The PDU Session Establishment Request message shall contain a Request Type which is set to ‘handover’ to indicate a handover from EPS to 5GS. For Request Type indicating "Handover", if the UE provides a DNN, the AMF shall use the SMF/PDN GW-C, corresponding to the provided DNN, which is specified in the subscription context received from UDM. If the UE does not provide a DNN, and the subscription context from UDM contains a SMF/PDN GW-C identity corresponding to the default DNN, the AMF shall use the SMF/PDN GW-C corresponding to the default DNN. The case where the Request Type indicates "Handover" and the UE does not provide a DNN, and the subscription context from UDM does not contain a SMF/PDN GW-C identity corresponding to the default DNN constitutes an error case.
13. The PDN GW initiates the PDN GW Initiated PDN Disconnection procedure as defined in clause 5.6.2.2 or the PDN GW Initiated Bearer Deactivation procedure as defined in TS 23.401 [4], clause 5.4.4.1. 
***** End of Change # 1 *****
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