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10.2.2.1.1 Signalling flows

Figure 10.2.2.1.1-1 shows a signalling flow for inter-system handover from NGC to EPC.
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Figure 10.2.2.1.1-1: Procedure of inter-RAT handover from NGC to EPC
1. The measurement related procedure is performed between the source NR gNB and the UE. The measurement results provided may assist the function controlling UE’s connection mobility.

2. The source NR gNB decides that the UE should be handed over to the LTE eNB. 

3. The source NR gNB sends Handover Required (Target LTE eNB ID, Source to Target transparent Container) message to the NGC.

4. The NGC selects the related EPC and sends Relocation Request (Target LTE eNB ID, Source to Target transparent Container) message to the selected EPC.

5. The EPC sends a Handover Request (Source to Target transparent Container) message to the target LTE eNB.

6. The target LTE eNB sends a Handover Request (Target to source transparent Container) message ACK to the EPC.

7. The EPC sends a Relocation Response (Target to source transparent Container) message to the NGC.

8. The NGC sends Handover Command (Target to source transparent Container) message to the source NR gNB.

9. The source NR gNB sends RRC Connection Reconfiguration message carrying Handover command to the UE to handover to the target LTE eNB.

10. The UE performs Random Access with the target LTE eNB.

11. The UE applies the configuration and send RRC Connection Reconfiguration complete message to the target LTE eNB.

12. The target LTE eNB sends Handover Complete message to the EPC to indicate the UE is handed over to the target LTE eNB.

13. The EPC knows the UE has arrived to the target LTE eNB and sends Relocation Complete Notification message to the NGC.

14. The NGC confirms the relocation and sends Relocation Complete ACK message to the EPC.

15. The NGC sends Resource Release message to the source NR gNB to release its resource related to the UE.

Figure 10.2.2.1.1-2 shows a signalling flow for inter-RAT handover from EPC to NGC. The eLTE eNB involved only connects to NGC.
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Figure 10.2.2.1.1-2: Procedure of inter-RAT handover from EPC to NGC
1. The measurement related procedure is performed between the source LTE eNB and the UE. The measurement results provided may assist the function controlling UE’s connection mobility.

2. The source LTE eNB decides that the UE should be handed over to the NR gNB. 

3. The source LTE eNB sends Handover Required (Target NR gNB ID, Source to Target transparent Container) message to the EPC.

4. The EPC selects the related NGC and sends Relocation Request (Target NR gNB ID, Source to Target transparent Container) message to the selected NGC.

5. The NGC sends a Handover Request (Source to Target transparent Container) message to the target NR gNB.

6. The target NR gNB sends a Handover Request (Target to source transparent Container) message ACK to the NGC.

7. The NGC sends a Relocation Response (Target to source transparent Container) message to the EPC.

8. The EPC sends Handover Command (Target to source transparent Container) message to the source LTE eNB.

9. The source LTE eNB sends RRC Connection Reconfiguration message carrying Handover command to the UE to handover to the target NR gNB.

10. The UE performs Random Access with the target NR gNB.

11. The UE applies the configuration and send RRC Connection Reconfiguration complete message to the target NR gNB.

12. The target NR gNB sends Handover Complete message to the NGC to indicate the UE is handed over to the target NR gNB.

13. The NGC knows the UE has arrived to the target NR gNB and sends Relocation Complete Notification message to the EPC.

14. The EPC confirms the relocation and sends Relocation Complete ACK message to the NGC.

15. The EPC sends Resource Release message to the source LTE eNB to release its resource related to the UE.

Editor’s note: The information exchange between EPC and NGC is pending on SA2. 
10.2.2.2
Inter-system intra-RAT handover 

Inter-system intra-RAT handover scenarios are shown in Figure 10.2.2.2-1.
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Figure 10.2.2.2-1: Inter-system Intra-RAT handover scenarios
10.2.2.2.1 Inter-system intra-RAT handover based on CN interface

For handover between EPC connected LTE eNB and NGC connected eLTE eNB, the procedures described in Section 10.2.2.1.1 can be reused.

10.2.2.2.2 CN relocation within LTE eNB 

The following signalling flow presents an example where CN changes from NGC to EPC within an LTE eNB.
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Figure 10.2.2.2.1-1: NGC to EPC relocation procedure within an LTE eNB
1. Measurement procedure is configured by the eLTE eNB.

2. The eLTE eNB makes a CN relocation decision based on the measurement report and/or CN status of EPC and NGC.

3. The eLTE eNB sends CN relocation Required (Target CN) message to the NGC.

4. The NGC selects the related EPC and sends Relocation Request message to the selected EPC.

5. The EPC sends a Relocation Response message to the NGC.

6. The NGC sends CN Relocation Command message to the eLTE eNB.

7. The eLTE eNB sends RRC Connection Reconfiguration message carrying CN Relocation Command to the UE.

8. The UE applies the configuration and send CN Relocation Complete message to the eLTE eNB.

9. The eLTE eNB sends CN Relocation Complete message to the EPC to release its resource related to the UE.
10.2.2.2.2 Inter-system intra-RAT handover based on CN interface with one node connected to both CN 

Option 1

The procedures described in Section 10.2.2.1.1 could be reused. For the case of mobility from LTE eNB connected to EPC and an eLTE eNB connected to both NGC and EPC additional information may be required to identify the target CN entity.

Option 2

For mobility from an LTE eNB connected to EPC and an eLTE eNB connected to both NGC and EPC this may be performed as an X2 handover followed by a CN relocation (described in Section 10.2.2.2.1).
For mobility from an eLTE eNB connected to both NGC and EPC and an LTE eNB connected to EPC this may be performed as a CN relocation (described in Section 10.2.2.2.1) followed by an X2 handover.
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