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1. Principle of CS fallback
The CS fallback in EPS enables the provisioning of voice and other CS-domain services (e.g. CS UDI video/ SMS/ LCS/ USSD) by reuse of CS infrastructure when the UE is served by E-UTRAN. The related stage 2 technical specification is TS 23.272.
The CS fallback in EPS function is realized by reusing the Gs interface mechanism between the MSC Server and the MME. The interface is renamed as SGs in EPS and is used for the mobility management and paging procedures between EPS and CS domain.
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Figure 1: CS fallback in EPS architecture.
For mobility management, the Attach, Detach, TA/LA update procedures are based on the mechanism of the Gs interface, which are specified in TS 23.060.
For mobile originating call, the UE shall move to target CS RAT (GERAN or UTRAN) with PS handover for ongoing PS data session when PS HO procedure is supported by target RAT.
For mobile terminating call, MSC sends paging message to MME via SGs interface, and MME pages UE in E-UTRAN. When the UE receives the page message, it shall move to target CS RAT with PS handover for ongoing PS data session when PS HO procedure is supported by target RAT, and send paging response message to MSC in order to continue the CS call.
2. CLI for CS fallback

The current mechanism for CS fallback may impact the ongoing PS data session because the UE may perform CS fallback automatically when receiving the indication for the mobile terminating CS service. Because the basic assumption for CS fallback is that UE may perform fallback to CS domain of GERAN/UTRAN automatically when CS service occurs regardless of PS data session is ongoing or not. 
However this mechanism may impact the user’s experience and waste resource, especially for mobile terminating case:

1) There is a risk of interrupting the ongoing PS data session.
· PS HO procedure may not be supported in target GERAN;

· Simultaneous PS/CS sessions may not be supported in the target GERAN/UTRAN;

· The target PS domain may not meet with the requirement of the ongoing PS service.

2) User may not be willing to perform the fallback.

If the ongoing PS service has higher priority than the coming mobile terminating call, for example, the PS service is an important video meeting while the coming call is privacy, user may not be willing to perform the fallback, risk interrupting the video meeting.
3) The system resource may be wasted.

The user may reject the coming call immediately when it is connected after CS fallback with PS handover is performed, and then the PS service may be handed back to E-UTRAN after the CS call is terminated. So the system resource for CS fallback and hand back is wasted.
There is also an extreme example, we can name it “one-beep call”, which means the terminated user can only hear one beep when the call is connected and then it is ended by the original user. This is a kind of spam, but may waste a lot of system resource, because when the spam call comes, UE shall perform CS fallback with PS handover to target GERAN/UTRAN, and it shall fallback to E-UTRAN when the call terminated.
However, if the user is involved into the CS fallback execution and make pre-decision for the coming mobile terminating call, those problems depicted above can be avoided. The CS fallback and PS HO are performed only when the user accepts the service.
The pre-decision can be made by the user based on the service related information offered by the network. For example, the Calling Line Identification (CLI, e.g. caller’s MSISDN) can be sent to UE prior to fallback, and the user can determine whether to accept the mobile terminating call or not based on the CLI.
So it proposes that the service related information (e.g. CLI) shall be sent to UE for user’s pre-decision in the mobile terminating call scenario of CS fallback in EPS.

