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1. Introduction of CS fallback
CS fallback in EPS is used to provide voice and other CS-domain services (e.g. CS UDI video, SMS, LCS and USSD) when the UE camps on E-UTRAN. The CS fallback function is realized by reusing the Gs interface mechanism between the MSC/VLR and the MME as shown in Figure1.
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Figure 1: CS fallback in EPS architecture as specified in TS 23.272
A CS fallback capable UE performs combined EPS/IMSI attach procedure in order to register into MME, and MSC/VLR via SGs interface, which is similar with the combined GPRS/IMSI attach procedure that described in TS 23.060.

After registration, the MSC is able to execute paging for CS services via the MME in mobile terminating call procedure as specified in the following figure:
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Figure 2: Mobile Terminating Call procedure with supporting PS HO

1a. 
MSC sends CS paging message to the MME via SGs association. 

And then the MME sends CS paging message to the UE. If the UE is in EMM-CONNECTED state, this CS paging message is a NAS message.

1b. 
When the UE receives the paging message, it responses to the MME by sending Service Request message.

1c. 
If the CS service is rejected by the UE, the MME sends CS Paging Reject message to the MSC.

1d.
The MME indicates the eNodeB to perform CS fallback.
2~3. 
eNodeB initiates the measurement and the PS HO procedure, which is replaced by NACC procedure when PS HO is not supported by the target cell, the UE moves to the legacy GERAN/UTRAN.

4. 
When the UE camps on the legacy GERAN/UTRAN, it sends CS paging response message to the MSC/VLR in order to continue the subsequent CS service procedure.
5.
If the MSC is changed due to the TA/LA misalignment, independent LAU procedure is performed.
6~7. 
CS call is established and the PS HO procedure is completed.

2. CLI for CS fallback

CLI (Caller Line Identification, e.g. MSISDN) has been accepted by SA as part of the requirements of CS fallback in Rel-8 and Rel-9:

================== BEGIN excerpt from SP-080652, approved in SA#41 ====================

“In the case of an incoming CS service to a UE that is registered for CS services and active in E-UTRAN, the EPS shall transfer the CLI to the UE if available and the calling party has not restricted the presentation, prior to triggering CS fallback.
”
================== END excerpt from SP-080652, approved in SA#41    =====================

SA2 has introduced CLI into mobile terminated call procedure of CS Fallback to help the called part to identify the calling part before it decides to break the ongoing PS services and trigger CS Fallback procedure, which is specified in TS 23.272 and we can also refer to Figure 2 of this proposal:

1) MSC/VLR sends paging message to MME via SGs interface after receiving IAM message, including CLI if available.

2) The MME sends CS paging message including CLI to the UE in EMM-CONNECTED state.
3) The UE may decide whether to accept or reject CSFB based on CLI and send Service Request message including the decision to the MME.

4) The MME indicates the eNodeB to move the UE to GERAN/UTRAN only if the UE has accepted the CS service.

CLI is also included in the LCS procedure (named as ‘LCS Client Identity’) and Call Independent SS procedure as specified in TS 23.272.
The MSC/VLR provides CLI to the MME only when it is available and the calling party has not restricted the presentation, which is indicated by the requirements of CS fallback. And the MME transfers the CLI to UE only when the UE is in ECM-CONNECTED state (e.g. there is ongoing PS session at that time).
Based on the assumptions above, MSC/VLR can act as following:
1) In normal call procedure, MSC/VLR includes CLI in the paging message and sends it to the MME. If receiving paging reject message from the MME, the MSC/VLR would terminate the CS service if the cause indicates the page request is rejected by UE, for other causes the MSC/VLR may page the UE in A/Iu interface.

2) In pre-paging case, MSC/VLR sends paging message to the MME without CLI.
3) When CLI is forbidden to be presented, e.g. CLIR, MSC/VLR sends paging message to the MME without CLI. And CLI will also not be sent to the UE in subsequent SETUP message after CS fallback.
And MME can act as following:
The MME includes CLI into the NAS CS paging message to UE when it receives CLI and the UE is in ECM-CONNECTED state. When receiving Service Request message with reject indication, the MME sends paging reject message to the MSC/VLR and terminates the procedure. Otherwise, the MME sends a S1-AP message to the eNodeB with CS fallback indicator to perform CS fallback.

The UE can act as following:
If CLI is included in the CS paging message, the UE must in EMM-CONNECTED state according to the agreed principle of CS Fallback. In this case, how to utilize the CLI depends on the UE implementation, CS Fallback configuration on the UE and the status of PS services running on the UE. If the UE decides to display a dialog box on the top of screen to ask the user to confirm whether he/she is willing to break current PS session and fallback to CS (for example, when a full-screen online video is displaying on the UE), the CLI could be displayed on the dialog box to help the user make the decision.
3. Conclusion
CLI is introduced as an integrated part of the requirements for CS Fallback; it provides the capability to the end user to make the choice between ongoing PS service and incoming MT CS call according to the identifier of calling part and will improve service experience evidently.
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