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Abstract of the contribution: This paper clarifies how to suspend the EPS bearers during a voice call following CS Fallback procedures without PS handover.

1. Introduction

There are a number of GERAN networks which don't support PS handover feature. When a UE performs CS fallback from the EPS to the GERAN network without PS handover, the UE remains EMM-REGISTERED in EPS.

2. Discussion

2.1 Problem statement

While the UE is on a voice call in the GERAN network, there could be a downlink data packet to the UE. If this downlink packet arrives at the Serving GW, the Serving GW will send a downlink data notification message to the MME because the EPS bearers are still established and the Serving GW would consider that the UE is in ECM-IDLE, which is under the GERAN coverage.

This causes two problems.

1) Unnecessary page to the UE

On receipt of data notification message from the Serving GW, the MME will try to page the UE and would fail eventually. This will consume radio resources unnecessarily. In some implementations, this would result in detachment of the UE from the EPS.

2) DL packet buffering in S-GW

DL packet is buffered in the Serving GW only for a short period until an UE moves from idle to active, which would be several hundreds of seconds at most. But it makes little sense to buffer DL data packets while the UE is on a voice call which would take several to tens of minutes.
It is proposed here to suspend the EPS bearers to avoid unnecessary paging and S-GW DL buffering.

3. Conclusion

It is proposed to agree on the following changes to 3GPP TS 23.272.

*** Start of 1st Change ***
6.3
Mobile Originating call in Active Mode – No PS HO support in GERAN


[image: image1]
Figure 6.3-1: CS Call Request in E-UTRAN, Call in GERAN
1.
The eNodeB receives a CS Call Request from the UE. The UE only transmits this request if it is attached to CS domain (with a combined EPS/IMSI Attach) and can not initiate an IMS voice session (because e.g. the UE is not IMS registered or IMS voice services are not supported by the serving IP-CAN, home PLMN or UE).
2.
The eNode may optionally solicit a measurement report from the UE to determine the target GERAN cell to which PS handover will be performed.

3.
The eNodeB triggers an inter-RAT cell change order with NACC to a GERAN neighbour cell by sending an RRC message to the UE.
4.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the UE is not available for the PS service.
5.
The MME sets the UE context to suspended status and sends to the S-GW a Suspend Request (IMSI) message that requests the suspension of EPS bearers for the UE.
6.
The S-GW acknowledges the Suspend Request message and marks the UE as suspended. When a downlink data packet for the UE arrives at the S-GW, the S-GW should not send a downlink data notification message to the MME if the UE is marked as suspended.
7.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].
8.
The UE moves to the new RAT, establishes an RR connection using legacy procedures and performs Location Area Update.

Editor’ Note: It’s FFS if the Location Area Update procedure can be avoided

9.
After completion of the Location Area Update the UE continues with a MO call setup procedure.

*** End of Change ***

*** Start of 2nd Change ***
6.5
Returning back to E-UTRAN
Once CS service ends in CS domain, existing mechanisms can be used to move the UE to E-UTRAN, no specific CS Fallback mechanisms are needed.
When the UE moves to E-UTRAN, if the EPS service was suspended during the CS service, it is resumed according to the procedure shown in the Figure 6.5-1 below.

[image: image3]
Figure 6.5-1: Resume Procedure returning from CS fallback no PS HO
1.
The UE sends a NAS message, e.g. Service Request or TAU, to the MME.
2.
If the UE context in the MME indicates that UE is in suspended status, the MME sends a Resume Request (IMSI) message to the S-GW that requests the resumption of EPS bearers for the UE.
3.
The S-GW acknowledges the Resume Request and clears the UE's suspending status.
4.
The NAS message is processed accordingly.
*** End of Change ***

*** Start of 3rd Change ***
7.4
Mobile Terminating call in Active Mode - No PS HO support in GERAN
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Figure 7.4-1: CS Page in E-UTRAN, Call in GERAN without PS HO
1.
The MSC receives an incoming voice call and responds by sending a CS Page (IMSI or TMSI) to the MME over a SGs interface. The MME relays the CS Page to the eNodeB over the S1 interface. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface (i.e. IMS is not supported by the LTE network).

2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN cell to which the redirection procedure will be performed.

3.
The eNodeB triggers an inter-RAT cell change order with NACC to a GERAN neighbour cell by sending an RRC message to the UE. Paging information is included to trigger paging answer of UE.
4.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the UE is not available for PS service.

5.
The MME sets the UE context to suspended status and sends to the S-GW a Suspend Request (IMSI) message that requests the suspension of EPS bearers for the UE.

6.
The S-GW acknowledges the Suspend Request message and marks the UE as suspended. When a downlink data packet for the UE arrives at the S-GW, the S-GW should not send a downlink data notification message to the MME if the UE is marked as suspended.

7.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].
8.
The UE moves to the new RA, establishes an RR connection using legacy procedures as described in TS 44.060 [12] and performs Location Area Update. If the MSC, where the UE updates the location, is different from the MSC that sent the CS Page the Roaming Retry for CS Fallback procedure defined in section 7.x.x will be applied.

Editor’ Note: It’s FFS if the Location Area Update procedure can be avoided

9.
After the Location Area Update the UE responds to the paging by sending a Paging Response message as specified in TS 44.018 [4].

10.
When received at the BSS, the Paging Response is sent in a BSSAP COMPLETE LAYER 3 INFORMATION message to the MSC.

11.
The MSC receives BSSAP COMPLETE LAYER 3 INFORMATION message which shall then stop the paging response timer and establish the CS connection.

*** End of Change ***

*** Start of 4th Change ***
7.6
Returning back to E-UTRAN
Once CS service ends in CS domain, existing mechanisms can be used to move the UE to E-UTRAN, no specific CS Fallback mechanisms are needed. 
When the UE moves to E-UTRAN, if the EPS service was suspended during the CS service, it is resumed as specified in clause 6.5.
*** End of Change ***

6. Suspend Request Ack





5. Suspend Request


















































UE/MS





3. Resume Request Ack








2. Resume Request





S-GW
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2. Optional Measurement Report Solicitation
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4. S1-AP: S1 UE Context Release Request
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