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Background

J 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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1. MO or MT IMS voice session in 5GS; QoS flow for voice establishment initiated l I - . | . — I
1. MO or MT call in 5GS; QoS flow for voice establishment initiated

1 1
| 2. NW initiated PDU session modification to setup QoS flow for IMS voice | | | | | |
T

2. NW initiated PDU session modification to setup QoS

3. Trigger for .
99 flow for IMS voice

fallback, optional

Measurement T
Report Solicitation 3. Trigger for
[ fallback; optional
| 4. Reject PDU session modification indicating IMS Voice Fallback in progress | I\RAeaSlirement
epor

5. Redirection or Handover to EPS 4'. Re]eCt.PDU session mo<_j|f|cat|on
with mobility due to IMS voice

I T I T I T I fallback indication
6a. TAU Procedure I I I

| | | I I 5. Inter NG-RAN handover or Redirection

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

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

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

l I | | | | ] ] 7. IMS voice establishment continued
8. IMS Voice session establishment continued

<EPS fallback procedure> <RAT fallback procedure>




Problem (cont.)

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

* 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.

UE [RAN | [AWF ] Lur | [swr | [PcF |[ uow [ DN

1. PDU Session Establishmemjequest
2 SIF selection Should include QoS Flow for IMS voice and IMS signaling
3. Nsmf_PDUSession_CreateSMContelt Request 7y
4. Subscription retrievall Subscription for updates 11.SMF-to-AMF: Namf Communication N1N2MessageTransfer-(PDU-Session 1D (PDU-
l::::::::::::::::::; Session ID, QFI(s), QoS Profile(s), CN-Tunel Info, S-NSSAI from the-Allowed NSSAI, Session-AMBR, -
) PDU - Session Type, User-Plane-Security -Enforcement-information, UE-Integrity Protection-Maximum Data-
5 Nsmi_PDUSession_CreateShCantaxt Response Rate," RSN), N1 SM container (PDU Session Establishment Accept([QoS Rule(s)-and QoS ‘Flow level QoS-

| parameters-if-needed -for the-QoS Flow(s)-associated ‘with the-QoS ‘rule(s)], selected -SSC-mode, S-NSSAI(s),
T UE-Requested DNN, allocated IPv4-address, interface-identifier, -Session-AMBR, selected PDUSession Type,-
| 7a. PCF selection | ‘ [Reflective-QoS ‘Timer]-(if‘available), [ P-CSCF -address(es)], [ Control Plane-Only indicator],-[Header-

---------------------------------------------------- Compression-Configuration], [ Always-on PDU-Session-Granted], [ Small-Data-Rate-Control-parameters],-

| 7. 8M Palicy Association Establishment or SMF mifiated M i . . . . If el P Frrtha: . i dheas . : .
! Polcy Assodiafon Modfication ! [Small-Data-Rate:Control-Status]))). If multiple UPFs-are-used -for-the PDUSession, the-CN Tunnel Info

6. PDU Session authentication/authorization

--------------------------- e Sl EELEES contain-tunnel-information related with the ‘UPF that-terminates N3. .
8. UPF selection 13.({R)AN to 'UE: The(R)AN may-issue AN specific-signalling -exchange with the UE-that is related -with the-

information received -from SMF. For-example, in-case-of-a NG-RAN, an RRC-Connection Reconfiguration-
may takeplace ‘with the UE -establishing the necessary NG-RAN resources related to-the QoS ‘Rules-for the-
PDU Session request received-in-step-12. -

M4 Session Estblishment/l qdfication Request .(R)AN shall only provide the NAS message to the UE if the AN

10b. N4 Session Establishmentill qdfication Response specific signalling exchange with the UE includesthe (R)AN resource additions-associated to the received N2
command. «
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12. M2 PDU Session Request (NAS msq)
I 13. AN-spec iE resource setyp (PDOU Session Establishment Accept)
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Candidate Solutions

J NW based solution (shows EPS fallback)

N3IWF /

UE

NG-RAN

E-UTRAN

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”

\
3. Trigger for fallback
‘ and reject the establishment

NG-RAN triggers fallback during the PDU Session Establishment

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”

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

8. IMS Voice session establishment continued




Candidate Solutions

(] UE based solution (shows EPS fallback)

N3IWF / PGW /
UE NG-RAN E-UTRAN ePDG AMF MME SGW SME / UPE PCF IMS

1 R‘e Stration to seé over 3GPP accéss AMEF provides an indication on whether IMS voice session ‘
o9 over non-3GPP access should be moved to EPC

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

|
3. Decide to HO

to 3GPP access
\

4a. TAU to EPC over 3GPP access

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

4b. Interworking procedure as specified in clause 4.11.2.2

5. UE Requested PDN connectivity request with handover indication UE handovers IMS voice session to 3GPP access

6. IMS Voice session establishment continued




Solution comparison

NW based solution

UE based solution

the Network

No impact

Impact to NG-RAN triggers handover or redirection to EPC (or E-UTRA
connected to 5GC) during the PDU Session Establishment and rejects | No impact
the RAN the PDU Session setup so that accept message is not sent to the UE.
AMF provides an indication on whether IMS voice session over non-
Impact to

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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if the NG-RAN node is-not-able to-support IMS-voice, the NG-RAN node shall initiate EPS-fallback-or RAT fallback- = UL-NG-U-UPTNL- 0v © UP-Transport- | Identifies-the NG- -° B
for IMS voice procedure as specified in TS 23.501 (9] -and feporunsiceessHil Sstablishmentof e QoSHIG in the- omeens information. | 2t the 36C noge.
PDU Session Resource-Modify-Response- Transfer 1E -or in the PDU Session Resource Modify Unsuccessful Transfer 1E- s SFiowATaor - r 3-3-2-2" - - -
- Modify-Response-List<
= >QoS-Flow-Add-or- £ 1._<maxno £ ) - E
Modify-Response- ofQoSFlo
Item« WSs=a
= >>QoS Flow-Identifier<| Mo E 9.3.1.51« E -0 a
. y Flow |07 - ¥ . - = -
9.216 - PDU-SESSION-RESOURCE-MODIFY-RESPONSE- oL ntommatons | © IRE Itarresion | Snapeint of the
. Direction" NG-RAN-node-—>-AMF ¢ PP gﬂg‘;g;‘ t:é(;;gr.(s)
o for delivery of DL
ol IE/Group-Name - Presence-| Range~ IE type-and- Semantics- Criticality-| Assigned- |~ PDUs for-splitPDU
reference description~ Criticality - i‘?ifgs’;uté‘lggg?r
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