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Introduction

In CT1#63, a CR was submitted [1] to address the scenario for which a user cancels a MO call request while in E-UTRAN i.e. a CSFB request. Some questions were raised concerning the timing and the existence of an overall system solution to address the scenario. It is the purpose of this document to clarify the scenario and provide answers for the questions that were put forward.
Problem description

In the CS domain of the legacy systems (e.g. GERAN or UTRAN), it is very common that a user would cancel an ongoing Mobile Originated (MO) call establishment request, during the signalling phase, before the call setup is completed. This situation is just as likely to occur for a UE that camps on E-UTRAN, and is capable of CSFB, during an ongoing CSFB signalling procedure. 
Thus, if a mechanism to cancel an ongoing CSFB procedure is not available, an inter-system change, in some cases also involving PS handover, will always occur even if the user attempts to cancel the call. Therefore, unnecessary inter-system change will occur and this will impact user experience. This impact is also more noticeable if other procedures need to be performed e.g. location area updating and suspension of PS services.
It is important to note that the time at which such a request is made, i.e. to cancel a CSFB call, impacts the ability to actually perform the cancellation or not. To get straight to the point, no CSFB procedure can be cancelled after the MME has sent the Handover Command (S1AP) message to the eNB or after the UE has received a message to perform PS handover to GERAN/UTRAN i.e. MobilityFromEUTRACommand (RRC message) . Therefore, any request to cancel a CSFB procedure must be executed before the UE receives a mobility message for inter-system change.
Figure 1 shows the signalling for a MO CSFB procedure to GERAN/UTRAN involving PS handover, where the UE is assumed to be in connected mode in E-UTRAN when the ESR was initiated.

[image: image1.emf]UE eNB MME

MSC/

VLR

SGSN

ESR

UE Cntxt Mod Req

(CSFB Indicator)

UE Cntxt Mod Rsp

IRAT 

measurement 

reports

Handover Required

Start 

TS1

RELOCprep

CORE NETWORK 

SIGNALLING

Handover 

Command

Stop 

TS1

RELOCprep

MobilityFromE

UTRACmd

A request to cancel a CSFB 

procedure within this time 

can be successful as long as 

the eNB didn’t receive 

Handover Command from 

the MME (which triggers 

RRC mobility msg) 

From this point onwards, the 

UE shall complywith the 

HO message and the CSFB 

cannot be cancelled

RNC or 

BSC


Figure 1 – CSFB with PS Handover

As can be seen, the CSFB procedure can be cancelled before the MME sends the Handover Command to the eNB (which in turn results in the UE receiving the handover command from the eNB).

It is our understanding that CSFB with PS HO will not be blindly performed without measurement reporting. Moreover, a UE will typically be requested to measure more than one cell as the network doesn’t know the actual location of the UE and hence how good the received signals from the surrounding base stations of those neighbour cells are. Thus, measurement on several UTRAN cells will take at least 1.5 seconds and even longer in the case of GERAN cells (2-4 sec). A user has, therefore, enough time to cancel the CSFB request while still in LTE i.e. before PS HO to GERAN/UTRAN occurs.

Impacts on S1AP
There are no impacts on the S1AP for the purpose of cancelling a CSFB procedure. As shown in Figure 1, during the handover preparation phase, the eNB sends the Handover Required (S1AP) message to the MME, it starts timer TS1RELOCprep [2]. If the MME receives a request from the UE to cancel an ongoing CSFB procedure, the MME can simply not sent the Handover Command message to the eNB. Thus, the timer TS1RELOCprep eventually expires, and the eNB aborts the handover preparation procedure [2]. Therefore, no new signalling is required over the S1AP to realize the cancelling of a CSFB procedure.

Proposed Solution
The problem can be solved by introducing a new EMM message, e.g. called “SERVICE ABORT”, in order for the UE to inform the MME that the user has terminated the call request and that the UE, therefore, wants to cancel the service request procedure that was triggered by the ESR message. The MME can execute this request only if the Handover Required message has not been sent by the MME to the eNB. No additional signalling is required on the S1 interface.
Conclusion

The source company has identified a possible overall solution for this problem and has also submitted an accompanying CR (C1-101431) to CT1#64. It is, therefore, recommended to agree on the proposal and the accompanying CR.
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