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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.

2.2 Suspension of GPRS Services

Suspension of GPRS Services is defined in 3GPP TS 23.060, which is used to suspend GPRS services when the UE which is involved in CS connection moves into the network which doesn't support simultaneous CS/PS. As when a UE attached in the EPS performs CS fallback, it is analogous to this case, a procedure for Suspension of GPRS Services can be reused between GERAN network and EPS without an impact to the legacy network entities, e.g. BSS and 2G SGSN.
A 2G SGSN can find the old MME node as described in 3GPP TS 23.401, based on RAI and TLLI from the UE.

In order to avoid DL data packet arrives in a Serving GW, the MME which receives a Suspend Request message from a 2G SGSN may request to modify EPS bearer to 0 kbps.

When the UE came back to E-UTRAN after a CS call, the UE should send Tracking Area Update message to resume the suspended EPS Bearers in the MME.

3. Conclusion

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

*** Start of 1st Change ***
X.
Suspension of GPRS Services
X.1
General
The UE shall request the network for suspension of GPRS services when the UE handovers to A/Gb mode without PS handover.
X.2
Suspend and Resume procedure
The Suspend and Resume procedure for CS fallback without PS Handover is illustrated in Figure x.2-1.
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Figure x.2-1: Suspend and Resume Procedure
1)
During CS connection, the UE performs CS fallback from E-UTRAN to GERAN A/Gb mode, and the UE or the network limitations make it unable to support CS/PS mode of operation.

2)
The UE sends an RR Suspend (TLLI, RAI) message to the BSS.

3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN.

-
Since the SGSN that receives the Suspend message is not the one currently handling the packet data transmission, an indication to perform suspend will be sent to the 3G SGSN by means of a SUSPEND REQUEST message on the Gn interface. The address of the old SGSN is derived by "old RAI" received in the Suspend message. If the SGSN that receives the Suspend message provides functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes, the SGSN that receives the Suspend message from the BSS may derive the old SGSN from the old RAI and the old TLLI and send the Suspend Request message to this old SGSN. Otherwise, the SGSN that receives the Suspend message from the BSS derives the old SGSN from the old RAI. In any case the SGSN that receives the Suspend message from the BSS will derive an SGSN that it believes is the old SGSN. This derived SGSN is itself the old SGSN, or it is associated with the same pool area as the actual old SGSN and it will determine the correct old SGSN from the TLLI and relay the Suspend Request message to that actual old SGSN.
NOTE 1: In this step, the MME behaves towards the new SGSN always like an old pre-Rel-8 3G SGSN.

NOTE 2: If the UE indicated GUMMEI in the old RAI field uniquely identifies an MME then there is no need to relay between the MME in the old pool, regardless whether the SGSN supports such functionality or not (FFS).
-
The MME may request the S-GW to modify the EPS Bearer QoS (e.g. setting MBR to 0 kbps).

-
The MME return a SUSPEND RESPONSE.

-
The 2G SGSN then returns Suspend Ack to the BSS.

4)
After the CS connection is terminated, the BSS may send a Resume (TLLI, RAI) message to the 2G SGSN. However since the resumption is not needed in the 2G SGSN, the 2G SGSN acknowledges the resumption by Resume Nack message.
(The resumption is not needed in this case since the MM context is maintained in the MME and the UE will always send a Tracking Area Update Request message to the MME once the UE returns to the E-UTRAN.)

5)
The BSS sends an RR Channel Release message to the MS, indicating that the BSS has not successfully requested the SGSN to resume GPRS services for the MS.

6)
After the UE returns to the E-UTRAN coverage, it shall resume GPRS services by sending a combined Tracking Area/Location Area Update Request message to the MME.
*** End of Change ***
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