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1
Introduction
The delay induced by the CS fallback procedure has recently been put on the spotlight and deemed critical. Many investigations are ongoing to try to limit this delay and solutions are expected to correct the critical delays.

This paper looks at some scenarios that lead to critical CSFB delay which have been overlooked when designing the feature and proposes a solution to overcome them.

2
Description of the CSFB delay issue
The CS fallback procedure can essentially be used in two main variants: with PS Handover supported and without PS handover supported - in which case the redirection is used.

The variant with PS handover supported is going to be widely used by operators and it is therefore important that it can be successfully deployed and used.

The call flow corresponding to the CS fallback with PS handover is depicted below:
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This call flow from TS23272 represents the successful operation case. 

However this call flow shows that the success of the overall CSFB procedure depends on the success of the PS Handover. 

One obvious shortcoming is that if the PS handover fails in the target RNC then the HO Command message will never be sent to steer the UE to the target UMTS side to make the CS call setup.
The PS Handover could simply fail because of “no resource available” which is not a rare case assuming the UMTS RAN is frequently in overload situation during rush hours.
However this failure due to CAC reason is challengeable in these scenarios where the PS handover has been triggered due to a CS fallback. The establishment of the voice call is indeed of key importance and in particular one can imagine that the target RNC could be able to temporarily free some resources (e.g. by downgrading some Interactive/Background UMTS RABs) in order to accept a CS call setup in the target cell.
But when the target RNC receives the PS Handover Request message, it cannot guess that this incoming PS handover is the preliminary step of the voice CS fallback compared to any other ordinary incoming PS Handover.
This flaw is even worse considering that CS fallback could be for establishing an emergency call. In that case again, one can be sure that the target RNC would have been able to free some PS resources if an emergency CS call setup would have taken place from a UE in idle mode in the target cell. Therefore, similarly, this target RNC should not block any incoming emergency CS fallback by failing the incoming PS Handover for resource reasons.
These two examples show that it is key that the target RNC has all the information available for its CAC at the incoming handover to differentiate ordinary incoming PS handovers from incoming PS Handovers which are part of a CSFB procedure.
3
Identification of the solution
Section 2 has shown that it is necessary that the target RNC treats the incoming PS handover of a CS fallback procedure differently from an ordinary incoming PS handover. 
In fact it should at least take it with the same priority as if a CS call was taking place in the target cell and free some resources if necessary to at least make it successful. In the case of this incoming PS handover this probably means accept at least the PS default bearer so that it can return a successful PS HANDOVER ACKNOWLEDGE message.
Even if the implementation in this target RNC can be left implementation dependent it is however necessary that it is made aware of two things in order to treat this incoming PS handover differently:
· this PS handover is part of a CSFB procedure,

· whether this CSFB is an emergency or not an emergency CSFB.

It is thus proposed to convey this necessary knowledge to the target RNC during the PS handover. The easiest way for the Source eNB is to include these two pieces of information in the transparent container that is carried from Source eNB to target RNC. 
Moreover, in the case where the UE was idle before attempting the CS call and CSFB on LTE side, the load in target RNC – if really critical – can be further improved by this mechanism by having the target RNC immediately release the “default” bearer relocated onto UMTS side as soon as the UE arrives at target RNC.
4
Conclusion and Proposal
This paper has shown some scenarios of CS fallback with PS handover that can lead to critical delay. It has shown that these scenarios can be easily avoided or optimized if the target RNC is made aware that the incoming PS Handover is for CSFB or Emergency CSFB.
The paper has proposed a simple solution that was probably unfortunately forgotten during the specification of the feature but the recent spotlight on how the delay is critical in CSFB leads to make any possible correction that can avoid any undue extra delay.
The CR implementing this correction is provided in tdoc R3-100968.
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1b. S1-AP Request message with CS Fallback  indicator 







1a. Extended Service Request







6. CS call establishment procedure







1c. S1-AP Response message 























3. PS HO as specified in 23.401 [2] (preparation phase and start of execution phase)
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4. A/Iu-cs message (with CM Service Request)







7. PS HO as specified in 23.401 [2] (continuation of execution phase)











2. Optional Measurement Report Solicitation
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