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1. Discussion
There are several requirement issues that need clarification when defining the procedures.

1) When will the Fallback be initiated for the incoming call? When paging occurs or when call is answered?

2) When the Fallback happens (either for incoming calls or outgoing calls), what will happen to the ongoing data session? Will the data session be handoff-ed to 2G/3G together with the voice call, or be put on hold, or be terminated?

3) After the incoming or outgoing voice call terminates, will the terminal be switched back to LTE or stay in 2G/3G?
4) If both 2G and 3G are available, which one will be used for Fallback? Who will decide which one to be used? The operator, or the user, or both?

5) Whether fallback for SMS, LCS, USSD should be included in the factor of triggering the Fallback?

Different users may have different desired behaviour. Our observation is that there are users who want to decide by themselves when to initiate the Fallback (e.g. when the caller is his wife, or when he is not playing a favourite online game, etc.), when to switch back to LTE (e.g. after he finishes a series of calls, or after he checks the SMS-es received during the call, etc.), whether to switch to 2G or 3G (e.g. to 2G since the coverage will be better and the tariff will be lower, to 3G since the data session in parallel can get better performance, etc.).
So, our answers to the above issues are as follows.

1) When will the Fallback be initiated for the incoming call? When paging occurs or when call is answered?

Answer: In some cases when the call is answered. It is noted that there may be several seconds between the user pushing the answer button and the actual conversation can start. This is not consistent to current experience. A solution would be that in the terminal, with the users’ permission, some pre-configured policies can be stored and with the matched policy, some incoming calls can initiate the Fallback immediately after received paging.
2) When the Fallback happens (either for incoming calls or outgoing calls), what will happen to the ongoing data session? Will the data session be handoff-ed to 2G/3G together with the voice call, or be put on hold, or be terminated?

Answer: It is preferred to handoff the ongoing data session to 2G/3G when applicable. If not applicable, the session should be put on hold at least for at least some time, e.g., 20 minutes. This means when switching back to LTE, the ongoing session should be able to continue with the same IP address (or the same home IP address). If the above could not be met, the user should be informed the number of the caller and the fact that the data session will be terminated before he decides whether to pick up the call.
3) After the incoming or outgoing voice call terminates, will the terminal be switched back to LTE or stay in 2G/3G?

Answer: It is necessary to wait for a configurable timer (e.g. 10 seconds) expires before switching back to LTE. However, the timer can be configured to 0 seconds which means switching back to LTE immediately.
4) If both 2G and 3G are available, which one will be used for Fallback? Who will decide which one to be used? The operator, or the user, or both?

Answer: The user’s choice.
5) Whether fallback for SMS, LCS, USSD should be included in the factor of triggering the Fallback?

Answer: The SMS/LCS/USSD messages should be able to reach the users via some mechanisms, e.g. similar to paging messages or IM messages. It is uncomfortable for the user if they need to be interrupted just in order to receive SMS/LCS/USSD messages.
The ideal user experience is as follows.

1) When an incoming call comes, the terminal will check the pre-configured policy in the terminal. If the policy decides not to answer the call, the call will not be answered and the ongoing data session will not be impacted. The policy could be ‘When I am playing real time games, ignore all calls except the call from my wife’ or ‘Prompt me unless the caller number is not in my phone book’. If the policy decides to answer the call, the terminal will change the access to GERAN or UTRAN.

2) If the policy decides to prompt the user and let the user decide whether to answer the call, the user will see a dialog with the call and the number of the caller, and the consequence if the call is answered. If the user decides not to answer the call, the ongoing data session will not be impacted. If the user decides to answer the call, the terminal will change the access to GERAN or UTRAN.

3) The ongoing data session will be handoff-ed to 2G/3G together with the voice services. The bit rate might be downgraded but the session will not be terminated.

4) When the user finishes the call, he can decide whether to return to E-UTRAN immediately or stay in 2G/3G for a while. Once the user decides to return to E-UTRAN, the ongoing data session will be handoff-ed to E-UTRAN as well and the bit rate will be upgraded.

2. Proposal

It is proposed to document the procedure related requirements in TS 23.cde.
***********************************Start of changes**********************************************************************

4
Overall Description

4.1
General Considerations

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. A CS fallback enabled terminal, connected to E-UTRAN may use GERAN or UTRAN to establish one or more CS-domain services. This function is only available in case E-UTRAN coverage is overlapped by either GERAN coverage or UTRAN coverage.

It should be possible to handoff the ongoing data session to 2G/3G PS when the terminal use GERAN or UTRAN to establish one or more CS-domain services.
It should be possible to provide the number of the caller to the user before the user decides to handoff to GERAN or UTRAN. If the user decides not to answer the call, the ongoing data session should not be influenced.

It should be possible for the operator to provide SMS/LCS/USSD messaging to the user without the necessity to handoff to GERAN or UTRAN.
It should be possible for the user not to handoff back to E-UTRAN just after finishing the call.

It should be possible for the user to decide whether to use GERAN or UTRAN when handoff happens.
***********************************End of changes***********************************************************************
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