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1. Introduction
In RAN2#115-e meeting, [1] and [2] proposed additional measurements for EPS Fallback and load Distribution, and it can be observed that most companies are interested in the reduction of latency on EPS Fallback. [3] proposes using early measurement to reduce the latency, and in this contribution, we will give another enhancement to reduce the latency, which is redirection enhancement, besides the analysis on the gains will be shown.
2. Discussion
2.1 [bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: _Hlk59547845]Redirection enhancement  
In this enhancement, the SIB will be enhanced to contain suitable E-UTRAN carrier frequencies, and when UE is paged for IMS voice or when UE wants to initiate a MO-call, it can perform redirection on the related E-UTRAN carrier frequencies. For MT-call, when UE selects to the E-UTRAN cell, it can set the establishementCause as mt-access. For MO-call, when UE is selected to the E-UTRAN cell, it can set the establishementCause as mo-voice.
One issue is how UE judges it needs to get the IMS voice service when it receives the paging, to solve the issue, we may utilize the paging cause of paging message.  As we know, a new paging cause may be introduced for voice service, which allows the UE to identify the reason for paging without requiring RRC connection establishment.
[bookmark: _Hlk92803006]Proposal 1: RAN2 can agree with the enhancement on EPS/RAT Fallback: 
· Introducing carrier frequencies for EPS/RAT Fallback in SIB.
· Introducing indications in paging cause to indicate voice. 
· When UE receives the carrier frequencies for EPS/RAT Fallback in SIB and UE receives paging which includes paging cause as voice, it can perform early redirection on the carrier frequencies indicated in SIB.
In [3], it proposes the early measurement for EPS Fallback, we think the two enhancements can work together. In this case, the redirection enhancement only targets MT-call while the early measurement based solution also covers MO-call case.
Proposal 2:  Early measurement based solution and redirection enhancement can work together.
2.2 [bookmark: _Hlk78627497]The reduction of delay for EPS/RAT Fallback
In [1], we have shown the voice set up procedure via EPS Fallback, and the following table shows the rough time of every step in the procedure and how much time the enhancement can save in each step.
Table 1: latency reduction of voice setup from the calling party perspective
	[bookmark: _Hlk90561545]Step
	Legacy procedure 
	Time reduction
When only MT applies redirection enhancement
	Time reduction
When both MT and MO apply redirection enhancement

	UE triggers RRC setup/resume connection
	0ms
	0ms
	MO-UE perform redirection when UE wants to initiate MO-call.  And trigger the the eNB sends paging to the caller.
The procedure takes almost 1s. 

	Idle/inactive UE setup/resume connection with gNB and gNB triggers EPS/Fallback
	~250ms
	0ms
	

	UE receive measurement configuration; UE performs measurement and reports the results in RRC_CONNECTED.
	~600ms
	0ms
	

	[bookmark: _Hlk92465354]Handover/redirection and TAU
	~300ms for handover +TAU
	0ms
	

	
	~1300ms for redirection+TAU
	
	

	Wait for the caller response and finish the procedure 
	~1s caller and callee in parallel
	0.8s
	MT-UE perform redirection when receiving paging.  Almost takes 1.5 s in this procedure.

	
	~2s caller and callee in series
	
	


In table1, it can be seen, this method has no gain for the caller when only MT-call applies redirection enhancement, however, it can help reduce the latency of callee, which will help reduce the total latency. And when both MO-call and MT-call apply redirection enhancement, paging for MT can only be sent after MO UE access E-UTRAN cells, i.e. MO-call and MT-call can only be performed in series.
Table 2 gives four cases of EPS Fallback and the total time of the legacy procedure and enhancements. 
Table 2: Total time reduction of voice setup from the calling party perspective
	cases
	Legacy procedure
	Early redirection When only MT applies redirection enhancement
	Early redirection When both MT and MO apply redirection enhancement

	
	
	Total
Time  
	gain
	Total
Time  
	gain

	Total time
	caller and callee perform EPS fallback in parallel and callee performs EPS Fallback based on handover
	2.15s 
	1.15s
	46.5%
	2.5 s

	No gain 

	
	caller and callee perform EPS fallback in parallel and callee performs EPS Fallback based on redirection
	3.15s
	2.15s
	31.7%
	
	20.6%

	
	caller and callee perform EPS fallback in series and callee performs EPS Fallback based on handover
	3.15s 
	2.15s
	31.7%
	
	20.6%

	
	caller and callee perform EPS fallback in series and callee performs EPS Fallback based on redirection
	4.15s
	3.15s
	24.1%
	
	39.7%


[bookmark: _Hlk92802916]Observation 1:  Redirection enhancement can help reduce latency significantly, almost saving 24.1% to 46.5% time when only MT-call applies the redirection enhancement.
[bookmark: _Hlk92802907]Observation 2:  If caller and callee perform EPS fallback in parallel, MO-call and MT-call both apply redirection enhancement may not bring gains.
[bookmark: OLE_LINK2]Observation 3: Redirection enhancement can help reduce almost 20.6% to 39.7% time when both MO-call and MT-call apply the redirection enhancement in some cases.
Proposal 3:  RAN2 further discuss when UE receives the carrier frequencies for EPS/RAT Fallback in SIB and UE wants to initiate the MO-call based on the information received from upper layers, whether it can perform early redirection on the carrier frequencies indicated in SIB.
3. Conclusion
In this paper, we discuss the latency of EPS/RAT Fallback. Based on the discussion, we have the following observations and proposals:
Proposal 1: RAN2 can agree with the enhancement on EPS/RAT Fallback: 
· Introducing carrier frequencies for EPS/RAT Fallback in SIB.
· Introducing indications in paging cause to indicate voice. 
· When UE receives the carrier frequencies for EPS/RAT Fallback in SIB and UE receives paging which includes paging cause as voice, it can perform early redirection on the carrier frequencies indicated in SIB.
Proposal 2:  Early measurement based solution and redirection enhancement can work together.
Observation 1:  Redirection enhancement can help reduce latency significantly, almost saving 24.1% to 46.5% time when only MT-call applies the redirection enhancement.
Observation 2:  If caller and callee perform EPS fallback in parallel, MO-call and MT-call both apply redirection enhancement may not bring gains.
Observation 3: Redirection enhancement can help reduce almost 20.6% to 39.7% time when both MO-call and MT-call apply the redirection enhancement in some cases.
Proposal 3:  RAN2 further discuss when UE receives the carrier frequencies for EPS/RAT Fallback in SIB and UE wants to initiate the MO-call based on the information received from upper layers, whether it can perform early redirection on the carrier frequencies indicated in SIB.
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