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Abstract of the contribution: This contribution discusses whether the UE’s PS contexts and ongoing PS data sessions should be transmitted to PS domain of GERAN/UTRAN or not for CS fallback scenario. It also suggests that those contexts and sessions should be kept in EPS when UE performs CS fallback.
1 Introduction

In CS fallback scenario, it’s assumed that UE should be switched to GERAN/UTRAN totally including PS and CS, which means UE’s PS contexts and ongoing PS data sessions in EPS should also be transmitted to PS domain of GERAN/UTRAN.
This contribution discusses the possibility of keeping the UE’s PS contexts and ongoing PS data sessions still preserving in EPS with performing CS fallback, and suggests it could be accepted by SA2.
2 Discussion
In CS fallback scenario, the current mechanism for transmitting the UE’s PS contexts (EMM contexts, ESM contexts, ongoing data session, etc) from E-UTRAN to the PS domain of GERAN/UTRAN including the following two ways:
1) PS handover

PS handover is used to transmit PS contexts regardless of UE’s is in ECM-CONNECTED or ECM-IDLE state when the procedure is supported by target GERAN/UTRAN.
eNodeB can initiate PS handover procedure when receiving the CS Page for mobile terminating case or the CS Call Request message for mobile originating case. And then the PS contexts including ongoing PS data sessions can be transmitted to the target PS domain through the handover procedure.
2) NACC + RAU

If target GERAN could not support PS HO procedure, then the NACC procedure should be used to help UE selecting target cell. After UE switches to GERAN, it should perform additional Routing Area Update procedure to transmit the PS contexts from E-UTRAN to GERAN.
However, the transmitting of PS contexts may cost additional resource and may be worthless to be performed.
1) The ongoing PS data sessions may not be kept continuity.
The ongoing PS data sessions may also be interrupted because of the continual handover between E-UTRAN and GERAN/UTRAN through PS HO or RAU procedure. And the target GERAN/UTRAN may also not meet with the requirements for the ongoing PS data session, which may also lead to the interruption of the service.
2) Aggravating the delay for the subsequent CS service.

In current mechanism for CS fallback, the delay for CS service is obvious because of cell re-selection and other problems (e.g. roaming retry). So the transmitting of PS contexts may aggravate the delay.
3) Increasing the signalling exchanging via Gr and S6.

During the transmitting of PS contexts between E-UTRAN and GERAN/UTRAN, SGSN/MME has to perform location update procedure with HLR/HSS via Gr or S6 interface. The increased signalling exchanging may impact the performance of HLR/HSS.
4) Making the network more complex.
Network has to make the selection for PS HO procedure or NACC+RAU to transmit the PS contexts, which makes the network more complex.
5) The target GERAN/UTRAN may not support PS/CS sessions simultaneously, so the ongoing PS data sessions have to be suspended in GERAN/UTRAN after the transmitting and they also has to be fallback to E-UTRAN once CS service ends in CS domain. In this scenario, it’s worthless for the transmitting PS contexts.
So it suggests that PS contexts should be kept in EPS and the ongoing PS data sessions could also be suspended in EPS and resumed later for CS fallback scenario.
1) Feasible in technique

· MME may consider the UE enters into EMM-IDLE state;
· The ongoing PS data sessions can be suspended in EPS, which is similar with the suspension for GPRS services; (Referring to “16.2.1 Suspension of GPRS Services” of TS 23.060)
· UE returns back to E-UTRAN and the suspended sessions can be resumed once CS service ends in CS domain.
2) Impact for user experience is minimal
For mobile originating call, the user is willing to perform the CS service more than PS sessions, so suspending PS session can be accepted by user.
For mobile terminating call, the user can make a pre-decision for the coming CS service to determine whether performing CS fallback with suspending ongoing PS data sessions or not. The acceptance for the CS service also means he accepts suspending ongoing PS data sessions. (Referring to another P-CR S2-082234 “Discussion about pre-decision for CS fallback” from Huawei)
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Figure 1: suspend flow for CS fallback
1. UE sends Suspend message to MME, indicating it will perform CS fallback.
For mobile terminating case, UE may be noticed by MME for the coming service, and then it can send this message to MME.
For mobile originating case, UE may send this message when it wants to initiate CS service.

2. Bearer Update procedure may be performed between MME, S-GW and P-GW, especially when there is ongoing PS data session.
3. MME sends Suspend Command message to eNodeB.
4. The measurement procedure may be executed between UE and eNodeB in order to help UE to select a suitable target cell of GERAN/UTRAN.

5. UE performs CS fallback to GERAN/UTRAN and continue the CS service.
Once CS service ends in CS domain, UE can perform TAU procedure immediately in order to return back to E-UTRAN and resume the suspended ongoing PS data session.
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Figure 2: resume flow reusing TAU procedure
1. UE sends TAU Request message to MME with active flag once CS service ends in CS domain.
2. MME performs normal TAU procedure (Intra-MME or Inter-MME) and sends TAU Accept message to UE.

The user plane setup procedure is activated in conjunction with the TAU Accept message because the active flag is set.
3. UE sends TAU Complete message to MME including the downlink tunnel information.

4. Bearer Update procedure is executed between MME, S-GW and P-GW in order to update the downlink tunnel information and resume the suspended resource.

3 Conclusion

This contribution discusses whether the UE’s PS contexts and ongoing PS data sessions should be transmitted to PS domain of GERAN/UTRAN or not for CS fallback scenario, and suggests that those contexts can be kept in EPS. 
It’s also proposed that the suspension for EPS service procedure can be added into the TS 23.272 for CS fallback as a normative annex.

**** Start of changes ****
Annex X (normative): 
Suspension for EPS service
It shall be possible to keep the UE’s PS contexts preserving in EPS and suspend the ongoing PS data sessions prior to CS fallback.
Once CS service ends in CS domain, it shall be possible for UE to perform Tracking Area Update procedure with active flag set described in TS 23.401[2] in order to return back to E-UTRAN, activate the preserved UE’s PS contexts and resume the suspended PS data sessions.
It shall be possible that the suspension for EPS service can be executed in the signalling flow shown below:
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Figure X.1: Suspension for EPS service
1. UE sends Suspend message to MME, indicating it will perform CS fallback.

For mobile terminating case, UE may be noticed by MME for the coming service, and then it can send this message to MME.

For mobile originating case, UE may send this message when it wants to initiate CS service.

2. Bearer Update procedure may be performed between MME, S-GW and P-GW, especially when there is ongoing PS data session.

3. MME sends Suspend Command message to eNodeB.

4. The measurement procedure may be executed between UE and eNodeB in order to help UE to select a suitable target cell of GERAN/UTRAN.

5. UE performs CS fallback to GERAN/UTRAN and continue the CS service.
**** End of changes ****
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