
Optimized Handover Preparation

Signaling-Other Scenarios

Akshay Jain, Elena Lopez-Aguilera, Ilker Demirkol
Dept. of Network Engineering

Universitat Politècnica de Catalunya
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LTE to UMTS/2G Inter-RAT HO with Target
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MESSAGE MAPPING
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LTE to UMTS/2G Inter-RAT HO without

Target SGW and Direct Tunnel
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P6a. S-SGW Tunnel 

Setup

Handover Preparation

Handover Execution
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LTE to UMTS/2G Inter-RAT HO without

Target SGW and Indirect Tunnel
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P3b. S-SGW Tunnel 
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UMTS/2G to LTE Inter-RAT HO without
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P5b. S-SGW Tunnel 
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UMTS/2G to LTE Inter-RAT HO with Target

SGW
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Intra-RAT HO with MME relocation (No S-GW

relocation)
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Intra-RAT HO with MME and S-GW relocation
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P7b. HO Command
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5G Handover Signaling



Inter NG-RAN Signaling:
N2 based Handover



UE S-NG-RAN
T-NG-RAN S-AMF T-AMF T-UPF SeMMu

S-UPF

P2. Handover required

P3. T-AMF 
Selection

P4. Namf_Communication_CreateUEContext Request

P1. Handover 
Initiation
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P7a. N4 Session 
Establishment

P8. PDU Handover 
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P5. Nsmf_PDUSession_UpdateSMContext Request

P7b. Nsmf_PDUSession_UpdateSMContext Response

P9. Handover Request

P10. Handover Request Acknowledge

P11. Nsmf_PDUSession_UpdateSMContext Request

P12a. N4 Session 
Establishment P12b. N4 Session 

Establishment

P12c. Nsmf_PDUSession_UpdateSMContext Response

P13. Namf_Communication_CreateUEContext Response

Decision for N2 HO

P14. Handover Command

P15. Handover Command



5G core to EPS Handover
with N26 Interface



UE E-UTRAN
NG-RAN AMF T-SeMMu S-GW

PGW-C + 
SeMMu

PGW-U + 
UPF

P2. Handover required

P1. Handover Initiation

P8a. Indirect Data 
Forwarding Tunnel

P9. Nsmf_PDUSession_UpdateSMContext Request

P6. Handover Request

P7. Handover Request Acknowledge

P11(13). HO Command

P10(a). N4 Session 
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Modification
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P4. Nsmf_PDUSession_Context Response

P12(14). HO Command
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EPS to 5G Core Handover
with N26 Interface



UE E-UTRAN
NG-RAN SeMMu AMF S-GW

PGW-C 
+SeMMu

PGW-U + 
UPF

P2. Handover required

P1. Handover Initiation

P7(8). Handover Request

P8(9). Handover Request Acknowledge

P12(13)b. HO Command
 

P5(6)a. N4 Session 
Modification

Handover Decision

P4. Nsmf_PDUSession_UpdateSMContext Request

P3. Relocation Request

P11(12). Relocation 
Response

P13(14). HO Command

h-PCF + h-
PCRF

P5. PDU Session Modification

P9(10). Nsmf_PDUSession_UpdateSMContext Request

P5(6)b. Nsmf_PDUSession_UpdateSMContext Response

P10(11)a. Nsmf_PDUSession_UpdateSMContext 
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P10(11)b. N4 Session 
Modification

P12(13)a. Indirect Data Forwarding Tunnel Creation



EPS to 5G Core Handover
Cancel



UE S-RAN
T-RAN S-SeMMu T-AMF S-SGW T-SeMMu

PGW-U + 
UPF

P1. Handover cancel

P7a. HO Cancel Acknowledgement
 

Source RAN decides to 
cancel HO

P3. N2 Release Procedure

P2. Relocation Cancel Request

P6. Relocation Cancel 
Response

P4. Delete Session Request + Delete Indirect 
Forwarding Tunnel

P7b. Delete Indirect Forwarding Tunnel

P5a. Release UPF Resources

P5b. Delete Session Response



5G Core to EPS Handover
Cancel



UE S-RAN
T-RAN S-AMF T-SeMMu S-(PGW-C/SeMMu) T-SGW

PGW-U + 
UPF

P1. Handover cancel

P6. HO Cancel Acknowledgement
 

Source RAN decides to 
cancel HO

P3. S1 Release Procedure

P2. Relocation Cancel Request

P4b. Relocation Cancel 
Response

P4c. Delete Indirect Forwarding Tunnel

P4a. Delete Existing Session

P7. Delete Indirect Forwarding Tunnel



EPS to 5G Core Handover
without N26 interface:
PDU establishment



UE (R)AN
AMF UPF SeMMu PCF UDM

P1. PDU Session Establishment Request

P3. Namf_PDU_Session_CreateSMContext Request/Response

P8b. Namf_Communication_N1N2Message Transfer 

P8a. Modify Bearer 

P9b. N2 PDU Session Request 

DN

P2. SMF Selection

P4. PCF Selection

P5. Session Management Policy Establishment/Modification 

P6. UPF Selection

P7. Session Management Policy Modification 

P10. AN specific resource setup

P11. N2 PDU Session Request Ack 

P12. Nsmf_PDU_Session_UpdateSMContext Request

P13a. Modify Bearer 
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5G Core to EPS Handover
without N26 interface: UE
requested Connectivity



UE eNodeB
SeMMu S-GW PDN GW PCRF HSS

P1. PDN Connectivity Request

P2c. Bearer Setup Request/Downlink NAS transport with 
PDN Connectivity Accept 

P3. IP-CAN Session Establishment /Modification

P2a. Create Session Request

P2b. Create Session Request

P4. RRC Reconfiguration 

P5. Direct Transfer 

P6. PDN Connectivity Complete 

P7a. Modify Bearer 

P7b. Modify Bearer 
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