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Background

 Assumption

• Operator provides IMS voice

− via EPS/RAT fallback

− via ePDG

 Target scenario

• UE has IMS voice over non-3GPP via ePDG

• UE moves out of non-3GPP coverage

• UE triggers handover of IMS voice session 
of non-3GPP access to 3GPP access

• What happens?
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Problem

 1. EPS/RAT fallback is triggered by NG-RAN during the PDU Session Modification procedure while 
PDU Session Establishment procedure is used to handover session between 3GPP access and non-
3GPP access.
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UE AMF E-UTRAN MME NG RAN SGW PGW /  

SMF / UPF 
PCF 

2. NW initiated PDU session modification to setup QoS flow for IMS voice 

3. Trigger for 

fallback, optional 
Measurement 
Report Solicitation 

7. NW initiated PDN connection modification to setup dedicated bearer for voice 

6a. TAU Procedure 

5. Redirection or Handover to EPS  
 

4. Reject PDU session modification indicating IMS Voice Fallback in progress 

6b. Attach with PDN connectivity request with request type "handover" 

8. IMS Voice session establishment continued 

 1. MO or MT IMS voice session in 5GS; QoS flow for voice establishment initiated 
 

IMS  

5.  Inter NG-RAN handover or Redirection 
 

UE 5GC Target 
NG-RAN 

IMS Source 
NG-RAN 

2. NW initiated PDU session modification to setup QoS 
flow for IMS voice 

3. Trigger for 
fallback; optional 
Measurement 
Report 
Solicitation 

 

6. NW initiated PDU session modification to setup QoS 
flow for IMS voice 

4. Reject PDU session modification 
with mobility due to IMS voice 
fallback indication 

7. IMS voice establishment continued 

1. MO or MT call in 5GS; QoS flow for voice establishment initiated 
 

PCF 

<EPS fallback procedure> <RAT fallback procedure>



Problem (cont.)

 2. According to TS 38.413*, the NG-RAN rejects QoS Flow for IMS voice but accepts other QoS 
Flows.

• Even if the NG-RAN is configured to trigger EPS/RAT fallback during the PDU Session Establishment, the PDU 
Session Establishment Accept is sent to the UE and the UE starts to send uplink traffic.
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*See Annex A

Should include QoS Flow for IMS voice and IMS signaling

Rejects QoS Flow for IMS voice and accepts QoS Flow for IMS signaling



Candidate Solutions

 NW based solution (shows EPS fallback)
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UE NG-RAN E-UTRAN
N3IWF / 

ePDG
AMF MME SGW

PGW / 

SMF / UPF
PCF IMS

1. On going IMS voice service in 5GS via N3IWF or EPS via ePDG over non-3GPP access

2. UE Requested PDU Session Establishment with request type = “Existing PDU Session”

4. Reject PDU Session Establishment indicating IMS Voice Fallback in progress

5. Redirection or Handover to EPS

6a. TAU Procedure

6b. Attach with PDN connectivity request with request type “handover”

7. UE Requested PDN connectivity request with request type = “handover”

8. IMS Voice session establishment continued

3. Trigger for fallback NG-RAN triggers fallback during the PDU Session Establishment 
and reject the establishment

After HO or Redirection to EPS, UE re-tries to 
handover from non-3GPP access to 3GPP access



Candidate Solutions

 UE based solution (shows EPS fallback)
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UE NG-RAN E-UTRAN
N3IWF / 

ePDG
AMF MME SGW

PGW / 

SMF / UPF
PCF IMS

2. On going IMS voice service in 5GS via N3IWF or EPS via ePDG over non-3GPP access

4b. Interworking procedure as specified in clause 4.11.2.2

3. Decide to HO 

to 3GPP access

4a. TAU to EPC over 3GPP access

1. Registration to 5GC over 3GPP access

5. UE Requested PDN connectivity request with handover indication

6. IMS Voice session establishment continued

AMF provides an indication on whether IMS voice session 
over non-3GPP access should be moved to EPC 

UE finds and selects E-UTRA cell connected to EPC 
and perform TAU 

UE handovers IMS voice session to 3GPP access



Solution comparison
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NW based solution UE based solution

Impact to

the RAN

NG-RAN triggers handover or redirection to EPC (or E-UTRA

connected to 5GC) during the PDU Session Establishment and rejects

the PDU Session setup so that accept message is not sent to the UE.

No impact

Impact to

the Network
No impact

AMF provides an indication on whether IMS voice session over non-

3GPP access should be moved to EPC (or E-UTRA connected to

5GC) when the UE wants to handover from non-3GPP access to

3GPP access.

Impact to

the UE

After handover or redirection to EPC (or E-UTRA connected to 5GC)

is finished, the UE re-tries to handover the IMS session from non-

3GPP access to 3GPP access connected to the EPC (or connected to

the 5GC)

Before handover IMS voice session from non-3GPP access to 3GPP

access, UE finds and selects E-UTRA cell connected to EPC and

perform TAU (or E-UTRA cell connected to 5GC and perform

Registration).

procedure delay

3-step (long delay)

1. HO try from non-3GPP to 3GPP

2. handover or redirection to EPC (or E-UTRA connected to 5GC)

3. HO from non-3GPP to 3GPP

2-step (short delay)

1. TAU to EPC (or Registration via E-UTRA connected to 5GC)

2. HO from non-3GPP to 3GPP

Continuity of 

other services
Supported

If the UE has on-going active data transmission over 3GPP access,

service is temporarily interrupted.



Annex A

 According to TS 38.413
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Contains per QoS Flow-level information, i.e. can be used when 
some of QoS Flows are accepted

Contains per Session-level information, i.e. can be used when 
non-of QoS Flows are accepted


