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Abstract of the contribution: when a 3GPP-WLAN dual radio UE moves to WLAN using non 3GPP mobility a la 23.402 without using IFOM or MAPCON, the UE detaches from EUTRAN. This means the SGs association for CSFB is lost. This discussion paper highlights the issue with the termination of CS calls in this case and proposes a way forward.
Introduction

When a 3GPP-WLAN dual radio UE moves from LTE to WLAN, there are scenarios where it is not desirable for the UE to use two simultaneous IP addresses (MAPCON) or to use DSMIPv6 (IFOM). While moving to WLAN, the UE should be able to receive/originate CS services such as SMS and voice calls. In other words, as the UE will have an IP address in WLAN, it needs to also be attached to 3GPP access (with or without IP address) to get access to CS services. But per existing specifications, when 3GPP-WLAN dual radio UE moves to WLAN using non 3GPP mobility à la 23.402 without using IFOM or MAPCON, the UE is detached from EUTRAN and cannot receive CS terminated services.

Discussion

The procedure for rel-8 mobility to non 3GPP access is described in the following picture.
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Figure 8.2.3-1: Handover from 3GPP Access to Untrusted Non-3GPP IP Access with PMIPv6 on S2b

In particular, this happens in step 11:

11)
The PDN GW shall initiate the PDN GW Initiated PDN Disconnection procedure in 3GPP access as defined in clause 5.6.2.2 or the PDN GW Initiated Bearer Deactivation procedure as defined in TS 23.401 [4], clause 5.4.4.1.
This means these steps are followed:
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Figure 5.6.2.2-1: PDN GW initiated PDN Disconnection Procedure for PMIP-based S5/S8

Procedure in 23.401 section 5.4.4.1 is depicted here below:
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Figure 5.4.4.1-1: PDN GW Initiated Bearer Deactivation, UE in active mode

Note that in this procedure it is stated:

“If all the bearers belonging to a UE are released, the MME shall change the MM state of the UE to EMM-DEREGISTERED and the MME sends the S1 Release Command to the eNodeB, which initiates the release of the RRC connection for the given UE if it is not released yet, and returns an S1 Release Complete message to the MME.“
This means that from a 23.272 perspective the following steps are followed:
5.3.2
MME-initiated Detach procedure

The MME-initiated detach procedure for the CS fallback and SMS over SGs in EPS is realized based on the SGSN-Initiated Detach Procedure specified in TS 23.060 [3].
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Figure 5.3.2-1: MME-initiated Detach Procedure

1)
The MME-initiated Detach procedure is performed as specified in TS 23.401 [2].

2a)
If EPS service is not allowed for the UE the MME sends an EPS Detach Indication (IMSI detach from EPS service) message to the MSC/VLR.

2b)
If the UE is required to be IMSI detached, the MME sends an IMSI Detach Indication (IMSI) message to the MSC/VLR.

3)
The MSC/VLR removes the association with the MME.

4)
The MME-initiated Detach procedure is completed with step 11 to step 14 as specified in TS 23.401 [2].

5)
If ISR is activated in SGSN and the UE is EMM combined procedures capable, when SGSN receives Detach Indication message sent from MME with "Detach Type" IE that indicates "Local Detach" or Delete Bearer Request message from SGW for last PDP Context, then the SGSN shall send Detach Request (IMSI Detach) to the UE. The SGSN turns on "EMM Combined UE Waiting Flag". When SGSN may have the capability to use this flag and how the SGSN uses this flag is described in clause 5.5.


If no SGs association exists for the UE steps 2a-3 are not executed.
As a result the UE is not reachable for MT services on CS domain unless care is taken to perform a Location Update towards the MSC over 2G or 3G CS domain access, when the UE moves to WLAN and if possible before the PDN GW initiated bearer release procedures are executed in EUTRAN (or as soon as possible to avoid missing terminated calls/SMS). Note that the UE could have been attached to LTE with a SGs association - but it is not possible in LTE w/o allocating an additional IP address; therefore, only attachment to 2G/3G via e.g. Location Area Update or Combined RAU/LAU would solve the issue.
Of course an alternative is to use IFOM or MAPCON, or NSWO and keep EPS connections active, but this may not be desirable in some scenarios where these features are not supported for some subscribers or in certain networks.

Proposal
It is proposed that the 23.402 procedures for mobility to non 3GPP access implying release of all EPS bearers are updated to stress the importance that a UE using CSFB for voice calls or SMS in E-UTRAN needs to make sure it will receive/originate CS services after its move to WLAN, and this should be achieved by triggering a LAU to the 3GPP MSC as soon as possible to avoid missing MT CS services.
3GPP
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2b. IMSI Detach Indication







1. Step 1 to step 10 of MME-initiated detach as specified in TS 23.401
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B.1 BBERF-Initiated GW Control Session Termination Procedure











Procedure as per Figure 5.4.4.1-1 between Step (A) and Step (B) in TS 23.401
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