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First change

6.x
Solution X PS handover to WLAN during CSFB

6.x.1
Description
This solution addresses Key Issue 2, Scenario 3 –PS bearer suspension during CSFB. 

As described in Key Issue 2, Scenario 3, the multi-mode UE is combined attached to E-UTRAN and also may be connected to WLAN due to operator policy or user consents. CSFB is triggered and the UE moves to a GERAN cell with no DTM. The PS services are suspended by the UE and remain suspended for the duration of the CS service and for as long as the UE remains over GERAN without DTM.
The PS HO from LTE to GERAN can be performed as existing procedure, since CSFB with PS HO is fast than the CSFB without PS HO, which has more calling/called delay for the user. So the current PS HO procedure is kept.

For the PS HO to WLAN decision in the UE, actually before the UE connects to GERAN, it cannot know DTM or Non-DTM in target GERAN. Only if DTM is supported in the target GERAN, the UE can perform PS HO to WLAN after completing PS HO from LTE to GERAN. So it is not suitable for the UE to perform PS HO to WLAN before connecting to GERAN.
The proposed solution would allow UE to perform PS handover to available WLAN access only when CSFB is triggered and the UE moves to a GERAN cell without DTM. When the UE does not turn on its WLAN radio before the CSFB, the available WLAN access can be known by the UE from the ANDSF. Hence, the UE does not need to suspend the PS services in 3GPP Access. Since the UE is dual mode, the CS call setup in GERAN can be performed with the PS handover to WLAN in parallel, and there is no more CSFB time delay.

The affected signalling flows are described as below:

1) Mobile Originating call in Active Mode - PS HO supported
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Figure 1 Mobile Originating call in Active Mode - PS HO supported
As indicated in the Figure 1, step 3b, 3c and 7 defined in TS 23.272 will not be executed and will be replaced with PS handover to WLAN procedure in TS 23.402. Step 4-6 is performed parallel with the PS handover to WLAN.

The following steps are suggested to be removed from existing TS 23.272 section 6.2.
3b.
If the target RAT is GERAN and the UE has entered Dedicated Mode, the UE starts the Suspend procedure (see TS 44.018 [4]) unless both the UE and the Target cell support DTM in which case TBF re-establishment may be performed.

3c.
A Gn/Gp-SGSN that receives the Suspend message from the UE follows the Suspend procedure specified in TS 23.060 [3], clause 16.2.1.1.1.


An S4-SGSN that receives the Suspend message from the UE follows the Suspend procedure specified in TS 23.060 [3]. The S4-SGSN deactivates GBR bearers towards S-GW and P-GW(s) by initiating MS-and SGSN Initiated Bearer Deactivation procedure as specified in TS 23.060 [3], and starts the preservation and suspension of non-GBR bearers by sending Suspend Notification message to the S-GW. The S-GW releases all RNC related information (address and TEIDs) for the UE if Direct Tunnel is established, and sends Suspend Notification message to the P-GW(s). The SGSN stores in the UE context that UE is in suspended status. All the preserved non-GBR bearers are marked as suspended status in the S-GW and P-GW(s). The P-GW should discard packets if received for the suspended UE.
7.
The UE performs any remaining steps of the inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2].

The following step is suggested to be added into existing TS 23.272 section 6.2.
3b.
If the target RAT is GERAN and the UE has entered Dedicated Mode, the UE starts PS handover to WLAN procedure (see TS 23.402).
2) Mobile Originating call in Active Mode – No PS HO support
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Figure 2 Mobile Originating call in Active Mode – No PS HO support
As described in the Flow Chat 2, step 7a, 7b and 8 defined in TS 23.272 will not be executed here and will be replaced with PS handover to WLAN procedure in TS 23.402. Step 9-11 are performed parallel with the PS handover to WLAN.
The following steps are suggested to be removed from existing TS 23.272 section 6.3.
7.
If the target RAT is GERAN and DTM is not supported or the UE does not support DTM, the UE starts the Suspend procedure specified in TS 23.060 [3]. This triggers the (serving) SGSN to send a Suspend Request (TLLI, RAI) message to the old CN node identified by the RAI and TLLI. If ISR is not active, the RAI and TLLI refer to an MME. The MME returns a Suspend Response to the SGSN even though the GUTI cannot be derived from the P-TMSI and RAI pair. If ISR is active, the RAI and TLLI refer to the old S4-SGSN, In this case, if the serving SGSN is different from the old SGSN which has ISR association with MME, the old SGSN returns a Suspend Response to the serving SGSN.
NOTE 3:
For step 7b and 8, the inter-SGSN suspending procedure of ISR active case are not shown in the figure.

8.
If the S1-AP UE Context Release Request message, received from the eNodeB in step 4, indicates that the UE is not available for the PS service in the target cell, the MME deactivates GBR bearers towards S-GW and P-GW(s) by initiating MME-initiated Dedicated Bearer Deactivation procedure as specified in TS 23.401 [2], and starts the preservation and suspension of non-GBR bearers by sending Suspend Notification message to the S-GW. If ISR is active, the (old) S4-SGSN deactivates GBR bearers towards S‑GW and P‑GW(s) by initiating MS-and SGSN initiated Bearer Deactivation procedure as specified in TS 23.060 [3], and starts the preservation and suspension of non-GBR bearers by sending the Suspend Notification message to the S-GW, which is all triggered by the Suspend procedure in step 7. The S-GW sends Suspend Notification message to the P-GW(s) when it receives the Suspend Notification message from MME or S4-SGSN. If the S-GW receives two Suspend Notification messages for the same UE, it ignores the second one except for sending response. The MME stores in the UE context that UE is suspended status. If ISR is active, the (old) S4-SGSN stores in the UE context that UE is in suspended status. All the preserved non-GBR bearers are marked as suspended status in the S-GW and P-GW(s). The P-GW should discard packets if received for the suspended UE.

NOTE 4:
Step 8 can not be triggered by the Suspend procedure since the full GUTI can not be derived from the P-TMSI and RAI included in the Suspend Request message.

The following step is suggested to be added into existing TS 23.272 section 6.3.
7.
If the target RAT is GERAN and DTM is not supported or the UE does not support DTM, the UE starts the PS handover to WLAN procedure specified in TS 23.402.
6.x.2
Impact on existing nodes or functionality

The proposed solution would allow UE to perform PS handover to available WLAN only when CSFB is triggered and the UE moves to a GERAN cell without DTM. 

The proposed solution only has UE impacts.

For the MME behaviour in CSFB without PS HO, the current MME will wait for the suspension from UE and SGSN, but in our proposal, MME will not receive such suspension but will receive the session termination from PGW since the UE initiate PS HO to WLAN, this procedure has been defined in TS23.402. So the MME removes all UE contexts and then it will not wait for the suspension. It is regarded as no impact to current MME implementations.
End of changes
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2. Optional Measurement Report Solicitation
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AP: S1 UE Context Release
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6. UE changes RAT then LA Update or RA Update or LAU and RAU
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7a, 7b and 8 will not be executed and replaced with PS to WLAN handover procedure in WORM
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