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1. Introduction

In 23.501 section 5.16.3.10, the procedures related to “IMS Voice Service via EPS Fallback or RAT fallback in 5GS “ are defined. As per this section, the network can trigger EPS fallback or RAT fallback procedure during the QoS flow establishment procedure. As per 23.501, EPS fall back or RAT fallback is purely network triggered procedure.

Similarly in 24.229 section “U.3.1.2 Availability for calls “, the selection of the IP-CAN NOTE2 reads as “NOTE 2:
EPS can be used as IP-CAN as the result of an EPS fallback during setup of the IMS voice call. This can occur, for example, when a UE not supporting the media type in 5GS IP-CAN via NR initiates an IMS voice call in 5GS IP-CAN via NR, or when a UE not supporting the media type in 5GS IP-CAN via E-UTRA initiates an IMS voice call in 5GS IP-CAN via E-UTRA. “. From this NOTE, the EPS fallback or RAT fallback appears to be UE triggered operation. 

In case of EPS fallback and RAT fallback being triggered from network during QOS procedure, following scenario and questions arises

	Scenario#1
	The UE and Network uses non-precondition flow and the EPS fallback or RAT fallback procedure from network is delayed or not received. 

	Scenario#2
	The UE and Network uses precondition flow and the EPS fallback or RAT fallback procedure from network is delayed or not received.

	Scenario#3
	Before the INVITE dialog is not established (Meaning ACK for INVITE is not received) and the UE feels that conditions for call success over NR are not meeting (May be due to poor signal condition or delay in call setup) and decides to self-trigger EPS fallback or RAT fallback from NR to EPC













Figure 1:  Scenario#1 (The UE and Network uses non-precondition flow and the EPS fallback or RAT fallback procedure from network is delayed or not received.)








Figure 2:  Scenario#2 (The UE and Network uses precondition flow and the EPS fallback or RAT fallback procedure from network is delayed or not received.)
2. Discussion

Regarding Scenario#1 :

Question#1: In Scenario#1, what signalling procedure would adapted in this case? In normal INVITE ( 180 ringing ( 200 OK ( ACK procedure, the QOS flow will be setup after 200 OK. Would network trigger EPS or RAT fall back after 200 OK?

1. Currently the specification do not mandate any specific call flow which UE/Network should follow when non-precondition flow is used. 

Question #2: In Scenario#1, if the network trigger of EPS fallback or RAT fallback is delayed or not received and QOS flow is also not setup, what should the UE do?  

1. From user point of view, the call is already answered in this case if the QOS is not established and the call is continued, it will lead to bad quality and poor user experience. 

2. If the call is dropped due to no QOS, it will also lead to bad user experience.

3. How long should UE wait before concluding that EPS fallback or RAT fall back procedure from network will not be received?
Regarding Scenario#2 :

Question#3: In Scenario#2, if the network trigger of EPS fallback or RAT fallback is delayed or not received and QOS flow is also not setup, what should the UE do?  
1. How long should UE wait before concluding that EPS fallback or RAT fall back procedure from network will not be received?
Regarding Scenario#3 :

Question#4: In Scenario#3, before the INVITE dialog is not established (Meaning ACK for INVITE is not received) and the UE feels that conditions for call success over NR are not meeting (May be due to poor signal condition or delay in call setup), can UE self-trigger EPS fallback or RAT fallback from NR to EPC?  

1. From the 24.229 section U.3.1.2 Availability for calls, two conditions are defined 

a. when a UE not supporting the media type in 5GS IP-CAN via NR initiates an IMS voice call in 5GS IP-CAN via NR, or 
b. when a UE not supporting the media type in 5GS IP-CAN via E-UTRA initiates an IMS voice call in 5GS IP-CAN via E-UTRA 
2. Can more implementation specific conditions like poor signal conditions over NR or delay in call setup time or any other implementation specific conditions possible for this self-trigger from NR to EPS?

To handle these scenarios, following solutions are proposed:

Solution 1: When UE requests the voice call over NR, the UE starts a guard timer called QOS establishment wait timer. When this guard timer expires and the QOS flow over NR is not established, the UE self-trigger the EPS fall back if the call is not answered or trigger RAT fallback if the call is already answered. 

Solution 2: When UE requests the voice call over NR, the UE starts a guard timer called EPS fallback wait timer. When this guard timer expires and the EPS fallback procedure is not triggered by network, the UE self-trigger the EPS fall back and move the call over EPS.

Solution 3: When UE requests the voice call over NR , the UE starts a guard timer and if the EPS fallback procedure is not triggered by network before the guard timer expires or if before the INVITE dialog gets completed (Meaning ACK for INVITE is not received) the UE feels that conditions for call success over NR are not meeting (May be due to poor signal condition or delay in call setup), the UE self-trigger the EPS fall back and move the call over EPS.
3. Proposal
It is proposed that CT1 discusses the questions and Solution described in section 2 and decides a way forward or suggest any other potential solution. 

Question#1: In Scenario#1, what signalling procedure would adapted in this case? In normal INVITE ( 180 ringing ( 200 OK ( ACK procedure, the QOS flow will be setup after 200 OK. Would network trigger EPS or RAT fall back after 200 OK?

2. Currently the specification do not mandate any specific call flow which UE/Network should follow when non-precondition flow is used. 

Question #2: In Scenario#1, if the network trigger of EPS fallback or RAT fallback is delayed or not received and QOS flow is also not setup, what should the UE do?  

4. From user point of view, the call is already answered in this case if the QOS is not established and the call is continued, it will lead to bad quality and poor user experience. 

5. If the call is dropped due to no QOS, it will also lead to bad user experience.

6. How long should UE wait before concluding that EPS fallback or RAT fall back procedure from network will not be received. 

Question#3: In Scenario#2, if the network trigger of EPS fallback or RAT fallback is delayed or not received and QOS flow is also not setup, what should the UE do?  

1. How long should UE wait before concluding that EPS fallback or RAT fall back procedure from network will not be received. 

Question#4: In Scenario#3, before the INVITE dialog is not established (Meaning ACK for INVITE is not received) and the UE feels that conditions for call success over NR are not meeting (May be due to poor signal condition or delay in call setup), can UE self-trigger EPS fallback or RAT fallback from NR to EPC?  

1. From the 24.229 section U.3.1.2 Availability for calls, two conditions are defined 

a. when a UE not supporting the media type in 5GS IP-CAN via NR initiates an IMS voice call in 5GS IP-CAN via NR, or 
b. when a UE not supporting the media type in 5GS IP-CAN via E-UTRA initiates an IMS voice call in 5GS IP-CAN via E-UTRA 

2. Can more implementation specific conditions like poor signal conditions over NR or delay in call setup time or any other implementation specific conditions possible for this self-trigger from NR to EPS?
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