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Abstract of the contribution: This P-CR proposes to add procedures for EPS fallback for IMS voice to TS 23.502.
Discussion
This P-CR proposes changes to TS 23.502, it is complemented with S2-178544 proposing corresponding updates to TS 23.501. The discussion part is the same in these two P-CRs.
In TS 23.501 (v1.5.0) chapter 5.16.3.2 describes the IMS voice over PS Session Supported Indication.

5.16.3.2
IMS voice over PS Session Supported Indication

The serving PLMN AMF shall send an indication toward the UE during the Registration procedure if an IMS voice over PS session is supported or not supported. A UE with "IMS voice over PS" voice capability should take this indication into account when performing voice domain selection, as described in clause 5.16.3.5.

The serving PLMN AMF may only indicate IMS voice over PS session supported in one of the following cases:

-
If the network is able to provide a successful IMS voice over PS session over NR connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7.

-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports voice, and the NG-RAN is able to trigger handover to E-UTRA connected to 5GC at QoS Flow establishment for voice; or 

-
If the UE supports HO to EPS, the EPS supports voice, and the NG-RAN is able to trigger handover to EPS at QoS Flow establishment for voice.

The serving PLMN provides this indication based e.g. on local policy, HPLMN and how extended NG-RAN coverage is. The AMF in serving PLMN shall indicate that IMS voice over PS is not supported if serving PLMN does not have an IMS roaming agreement with HPLMN. This indication is per Registration Area.

Editor's note:
If interactions between the AMF and RAN to determine functionality equivalent to Voice Support Match Indicator of EPC are needed, they are FFS.

With this description the UE will not know if the 5GC/NG-RAN supports voice over NR connected to 5GC or if voice is supported by the network triggering a handover to a system that supports voice.

Furthermore, the text states that the handover to another system shall be triggered at QoS flow establishment for voice.  

This P-CR propose to add procedures to 23.502 to better describe the fallback to EPS and to ensure that the fallback solution is working in a stable and predictable way.

Proposal 1: In addition to handover, this P-CR proposes that the network also can redirect the UE to an EPS connection with target information about how to reconnect. The UE decides how to reconnect depending on the UE and network capabilities. The different options for the UE to reconnect to EPS is described in TS 23.501 chapter 5.17.2.

The reason for Proposal 1 is that a fallback solution shall be possible even in cases where a handover is not possible.

Proposal 2: This P-CR proposes that QoS flow establishment is not used for triggering the system change. Instead it is suggested that the AMF trigger the system changes towards NG-RAN on a Service Request sent from a UE. This proposal requires that the UE is aware that the network will do fallback to deliver voice, see proposal 3.

Proposal 3: The network shall indicate to the UE that a fallback is needed to provide a successful IMS voice over PS. It is proposed that this is signalled with a new indicator ‘IMS Voice PS Fallback’

The reason for Proposal 3 is a consequence of proposal 2, the UE shall be notified by the network that fallback to EPS is supported by the network to deliver voice service. This information shall be used by the UE to send a Service Request for IMS voice when a call (Mobile Originated or Mobile Terminated) is started.

With the three proposals above, it is possible to have a well-defined predictable solution for how the network can steer the UE to EPS when a successful IMS voice cannot be delivered over 5GC/NG-RAN.

The expected behaviour for the system with the proposed changes are:

The UE is expected to:
· Understand if the system supports IMS voice and if the system requires EPS fallback to deliver IMS voice. This information is provided to the UE from the AMF during registration.
· Send a Service Request when the SIP invite is exchanged between the IMS applications if the network has indicated that EPS fallback is needed to deliver IMS voice in the system.
· If a handover command is received from NG-RAN, the UE shall handover to the target access

· If a redirection with target information to EPS is received from NG-RAN, the UE shall depending on UE and network capabilities move to EPS according to either

· Interworking procedures with N26 interface as described in TS 23.501 chapter 5.17.2.2.2

· Interworking procedures without N26 interface as described in TS 23.501 chapter 5.17.2.3.2 (single registration UE) or 5.17.2.3.3 (dual registration UE)

The AMF is expected to:
· Inform to the UE at registration if IMS voice is supported and if a fallback to EPS is required to deliver IMS voice

· Inform NG-RAN that a fallback shall be done when the Service Request for a voice call is received

· Indicate to NG-RAN the CN preference for a handover or a redirection with target information

The NG-RAN is expected to:
· Receive a trigger for fallback for AMF

· Take a decision if the fallback shall be done with a handover or with a redirect with target information

· Based on the fallback decision either

· Initiate a handover or;

· Send a redirection with target information message to the UE

TS 23.501 shall be updated to include the changes described above.

TS 23.502 shall be updated with procedures to describe this solution.
Proposal

It is proposed to add the procedures for “EPS fallback for IMS voice” to TS 23.502 as described below.

* * * First Change * * *

4.13.4
Support of IMS

Editor's note:
This could include procedures for supporting IMS based services such as voice
4.13.4.x
EPS fallback for IMS voice with handover
Figure 4.13.4.x.x describes the EPS fallback for IMS voice with handover.
When the UE is served by the 5GC, UE has one or more ongoing PDU Sessions each including one or more QoS Flows. The serving PLMN AMF has sent an indication toward the UE during the Registration procedure that IMS voice over PS session is supported. The serving PLMN AMF has sent an indication toward the UE during the Registration procedure if an IMS voice over PS session requires a fallback.
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4 .  5GS to EPS handover using N26 interface as de scribed in 4.11.1.2.1  
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2 .  Initiating EPS fallback for IMS voice    
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3. NG - RAN  decides HO for  EPS fallback  

5 .  IMS Voice call establishment  


1. UE sends a Service Request for IMS voice to network
2. AMF informs NG-RAN that a fallback to EPS is needed due to an IMS voice request. AMF may also indicate to NG-RAN the CN preference for handover or redirect with target information
3. NG-RAN decides that handover shall be the method for EPS fallback

4. Handover for 5GS to EPS is performed as described in chapter 4.11.1.2.1

5. When the handover is completed, voice call establishment proceeds

4.13.4.x
EPS fallback for IMS voice with redirection

Figure 4.13.4.x.x describes the EPS fallback for IMS voice with redirection with target information.

When the UE is served by the 5GC, UE has one or more ongoing PDU Sessions each including one or more QoS Flows. The serving PLMN AMF has sent an indication toward the UE during the Registration procedure that IMS voice over PS session is supported. The serving PLMN AMF has sent an indication toward the UE during the Registration procedure if an IMS voice over PS session requires a fallback.
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5 .  UE connects to EPS  

1 .  Service   Request   for IMS voice

 

 

2 .  Initiating EPS fallback for IMS voice    
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3. NG - RAN decides  redirection   as  method  for EPS  fallback  

5 .  IMS Voice call establishment  

4. Redirection with target information  


1. UE sends a Service Request for IMS voice to network

2. AMF informs NG-RAN that a fallback to EPS is needed due to an IMS voice request. AMF may also indicate to NG-RAN the CN preference for handover or redirect with target information

3. NG-RAN decides that redirection with target information shall be the method for EPS fallback

4. NG-RAN send a redirection command to the UE including information about the target

5. UE connects to EPS using the target information received from NG-RAN. Which method to reconnect with EPS is decided by the UE based on UE and network capabilities.

When the UE supports single-registration mode and network supports interworking procedure with the N26 interface the UE uses ‘5GS to EPS Idle mode mobility’ as described in chapter 4.11.1.3.2.

When the UE supports single-registration or dual-registration and the network do not support interworking procedure with N26 the UE uses ‘5GS to EPS mobility without N26’ as described in 4.11.2.2
6. When the UE is connected to EPS, voice call establishment proceeds
* * * End of Changes * * *
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3. NG-RAN decides HO for EPS fallback







2. Initiating EPS fallback for IMS voice 
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5. IMS Voice call establishment







4. 5GS to EPS handover using N26 interface as described in 4.11.1.2.1
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3. NG-RAN decides redirection as method for EPS fallback







4. Redirection with target information







5. UE connects to EPS







5. IMS Voice call establishment







2. Initiating EPS fallback for IMS voice 
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