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Abstract of the contribution: Discusses the need for voice fallback and proposes procedures TS 23.502.
1
Discussion
There is a valid scenario that at initial 5G deployment, the network is not supportive of VoNR, therefore it turns to the help from 4G voice which means the UE camping on 5G needs to perform EPS fallback when 5G does not support VoNR and UE is in “Voice Centric” mode. 

This paper proposes a Network initiated EPS fallback procedure with no UE impact, where the UE just send SIP invite message every time for call setup and the network is responsible for EPS fallback triggering. A specific procedure is illustrated in the figure below. 
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Figure-1 EPS fallback to support 5G voice
Steps:
1a.   MO UE sends Invite message to IMS for VoNR

1b.   MT UE received Invite message for VoNR

2.    IMS initiated request to PCF for QFI-1 flow establishment

3.    The PCRF perform session modification procedure to create QFI-1 flow. During the session modification procedure, due to some reasons (e.g. VoNR not supported, Congestion happens), the gNodeB rejects QFI-1 flow establishment. 

         If the UE is in “Voice Centric” mode, the SMF should indicate it to gNodeB in the creating QFI-1 flow request from SMF to gNodeB.
4.     gNodeB sent the rejection message to SMF with the cause “HO is ongoing”.
5.     Optionally, gNodeB may trigger Measurement Request for the preparation of triggering Handover to EPS

6.     gNodeB triggers the Handover to EPS, which is described in clause 4.9 in TS 23.502, with the following addition:

         -  If the UE is in “Voice Centric” mode, the SMF will store the information related to QFI-1 flow establishment and   transfer it to PGW-C.
7.     After the Handover to EPS, the PGW-C continue to establish the QCI-1 bearer for VoLTE call setup.
8a.   If eNodeB is avalaible for QCI-1 bearer, the QCI-1 bearer will be created for Voice call setup.

8b.   If eNodeB is not available for QCI-1 bearer, then it will send rejection to IMS.

9.     IMS performs step 7-10 in clause 6.2.1.3a/6.2.2.3a in TS 23.237 to trigger the CSFB.

Given 23.501 and 23.502 only focus on 5GC, the EPS fallback procedure will mostly mention the related steps in 5GC. It is proposed to modify 23.502 below.
2. Modification to TS 23.502

First Change

 4.3.2.2.1
Non-roaming and Roaming with Local Breakout

This clause specifies PDU Session establishment in the non-roaming and roaming with local breakout cases. The procedure is used to establish a new PDU session as well as to hand over an existing PDU Session between 3GPP access and non-3GPP access.

In case of roaming, the AMF determines if a PDU session is to be established in LBO or Home Routing. In the case of LBO, the procedure is as in the case of non-roaming with the difference that the SMF, the UPF and the PCF are located in the visited network.
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Figure 4.3.2.2.1-1: UE-requested PDU Session Establishment for non-roaming and roaming with local breakout

The procedure assumes that the UE has already registered on the AMF thus the AMF has already retrieved the user subscription data from the UDM.

1.
From UE to AMF: NAS Message (S-NSSAI, DNN, PDU Session ID, Request type, N1 SM information, UE’s usage type).


In order to establish a new PDU session, the UE generates a new PDU Session ID.


The UE initiates the UE Requested PDU Session establishment procedure by the transmission of a NAS message containing a PDU Session Establishment Request within the N1 SM information. The PDU Session Establishment Request may include a PDU Type, SSC mode, Protocol Configuration Options. The UE may send the UE’s usage setting parameter to indicate if the UE is either in “Voice centric” or “Data centric” mode.

The Request Type indicates "Initial request" if the PDU Session Establishment is a request to establish a new PDU Session and indicates "Existing PDU Session" if the request refers to an existing PDU Session between 3GPP access and non-3GPP access.


The NAS message sent by the UE is encapsulated by the AN in a N2 message towards the AMF that should include User location information and Access Technology Type Information.


The N1 SM information may contain SM PDU DN Request Container containing information for the PDU session authorization by the external DN.


The AMF receives from the AN the NAS SM message (built in step 1) together with User Location Information (e.g. Cell Id in case of the RAN).

2.
The AMF determines that the message corresponds to a request for a new PDU Session based on that Request Type indicates "initial request" and that the PDU Session ID that is not used for any existing PDU Session(s) of the UE. If the NAS message does not contain an S-NSSAI, the AMF may determine a default S-NSSAI for the requested PDU session according to the UE subscription. The AMF selects an SMF as described in TS 23.501 [2], clause 6.3.2. The AMF stores an association of the PDU session ID and the SMF ID.

The case where the Request Type indicates "Existing PDU Session", and either the AMF does not recognize the PDU Session ID or the subscription context from UDM does not contain an SMF ID corresponding to the DNN constitutes an error case.

3.
From AMF to SMF: Nsmf_PDUSession_CreateSMRequest (Subscriber Permanent ID, DNN, S-NSSAI, PDU Session ID, AMF ID, N1 SM information (PDU Session Establishment Request), User location information, Access Technology Type, PEI, UE’s usage setting parameter).


The AMF ID uniquely identifies the AMF serving the UE. The AMF forwards the PDU Session ID together with the N1 SM information containing the PDU Session Establishment Request received from the UE. The PEI (Permanent Equipment Identifier) is defined in TS 23.501 [2] clause 5.9.3.
      [……]

Next Change

4.9
Handover procedures
4.9.1
Handover procedures in 3GPP access
4.9.1.x
Network initiated handover procedure (“fallback”) to EPS for voice support
UE camping on 5GS sends SIP Invite message to network when voice call needs to be created. During the QFI=1 flow establishment procedure for VoNR, the SMF include the UE’s usage setting parameter in SM request with PDU modification message to AMF and AMF will send this parameter to gNodeB via N2 message for QFI=1 flow creation. If the gNodeB cannot support creating QFI=1 flow and the UE is set on “Voice centric” mode, it shall send N2 Ack message indicating the rejection of QFI=1 flow creation with cause code of “HO is in progress” to AMF and trigger the handover procedure to make SR mode UE fallback to EPS. The handover is reusing the procedure specified in clause 4.11.1.1 with support of Nx interface. After “fallback” to EPS, the PGW-C shall continue to establish the QCI=1 bearer for VoLTE.
Note; If eNodeB is avalaible for QCI-1 bearer, the QCI-1 bearer will be created for Voice call setup. If eNodeB is not available for QCI=1 bearer, then it will send rejection to IMS and IMS performs step 7-10 in clause 6.2.1.3a/6.2.2.3a in TS 23.237 to trigger the CSFB procedure.

End of Changes
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