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Abstract: 
This document proposes a solution to all scenarios within FS_WORM Key Issue 2 for the specific case of inter-RAT mobility during CS Fallback.
A solution is proposed in which the UE provides a preference to the network of which bearers should be supported on WLAN.  
A P-CR to 23.890 v0.2.0 is proposed.
1 Discussion
The proposed solution discussed in this document is relevant to the case of inter-RAT mobility caused by CSFB. 
Currently, the decision to move IP flows or PDN connections between a 3GPP RAT and WLAN is taken by the UE and may be based on operator policies/preferences provisioned in the ANDSF MO.
In contrast, the decision on performing PS Handover between 3GPP RATs, e.g. from E-UTRAN to UTRAN, is completely network-based.  In the course of such a procedure the network may for example decide to drop some bearers due to lack of radio resource availability or due to network policies.
During CSFB the availability of WLAN as an access link is not necessarily known to the network and anyway is currently not considered in the PS handover decision.  Equally, currently the device has no way to indicate to the network a preference to move some PS bearers to WLAN instead of them being either dropped or moved to some other 3GPP RAT (eg UTRAN/GERAN).
Within the context of CSFB, the solution addresses the following issues:

· Key issue 2 Scenario 1, Loss of bearers during Inter-RAT 3GPP PS handover

· Key issue 2 Scenario 2, Undesirable inter-RAT 3GPP PS handover

· Key issue 2, Scenario 3, PS Bearer suspension during CSFB

The scenario / pre-conditions of relevance to this solution are as follows:

· The device is combined registered to EPC and is camping in E-UTRAN

· The device is multi-mode (3GPP and WLAN capable) and may or may not be connected through WLAN to the EPC or directly to the Internet.
· The device may have policies to indicate the preferred access for various services/IP flows (e.g. ANDSF-based).
· CSFB has been triggered (e.g. MO or MT voice call)

For this situation, the proposed solution aims to resolve the problems arising due to the mixture of UE control (WLAN/3GPP selection) and network control (Inter-3GPP RAT PS Handover control) by exploiting the fact that in the case of CSFB mobility it is the UE which triggers the CSFB for both MT and MO calls.  
Because it is the UE which triggers the CSFB it is possible for the UE to indicate, at the time of CSFB, a preference to the network regarding which bearers should be handed over to another 3GPP RAT and which can be supported on WLAN instead.
Where the network decides to make use of the UE provided assistance information and not move certain bearers across to the new 3GPP RAT then the UE will trigger the procedures necessary to move such bearers onto WLAN.
2 Proposal

It is proposed to modify FS_WORM TR 23.890 version 0.2.0 as follows:

***************************** Start of changes ******************************

6.x
Solution X:  UE provided indication of Bearer ↔ AN mapping preference during CSFB

6.x.1
Functional Description

This solution addresses the specific case where inter-RAT mobility is occurring due to CSFB.  Within this context the solution addresses the following:

· Key issue 2 Scenario 1, Loss of bearers during Inter-RAT 3GPP PS handover

· Key issue 2 Scenario 2, Undesirable inter-RAT 3GPP PS handover

· Key issue 2, Scenario 3, PS Bearer suspension during CSFB

6.x.1.1
Overview

The solution is used during the CSFB procedures and enables the UE to indicate to the network, preferences regarding which bearers should be mapped to which ANs/RATs.   In conveying this information to the network the UE can take into account knowledge about the availability or not of WLAN connectivity and optionally any information on preferred mapping of bearers to access technologies that may have been provided by the operator in an ANDSF MO.  The UE may also have other information at its disposal (not available to the network) which may be relevant in formulating preferences, for example, detailed knowledge of which applications/IP flows are running over existing bearers, what the needs of such applications are and what performance is currently being seen by those applications on their current bearers.
6.x.2 
Procedures
6.x.2.1
Mobile originating call in Active mode – PS HO supported

An example modification of a relevant signalling flow is shown below for the case of CSFB when a UE is in active mode and when PS handover to the target RAT is supported.  The diagram shows a modification to signalling in Clause 6.2 [23.272 v11.3.0]
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Figure 6.x.2-1 CSFB scenario of Mobile originating call in active mode – PS HO supported [23.272]

Key changes to the [23.272] signalling, for this example would be as follows:

· The Extended Service Request includes an indication of the UE’s preferred bearer to access network mapping.  In this way the UE provides the network with knowledge of available WLAN connectivity and optionally also takes into account knowledge of operator preferences as dictated by the ANDSF MO.
· When the MME receives this information it determines which bearers shall be handed over to the target RAT and which should not be handed over (and therefore which could be supported on WLAN).
· During Step 3a, PS HO, the MME provides the target SGSN with the list of bearers that shall be handed over to the target RAT (see for example the E-UTRAN to UTRAN Iu mode Inter-RAT handover procedure in, Clause 5.5.2.1 [23.401]).  The network also informs the UE of its decision regards the bearer ↔ AN mapping.
· If necessary, the part of the existing Inter-RAT HO procedures which deals with the problem of removing contexts in the EPS that will not be supported on the target RAT, needs to be modified to enable the MME to initiate signalling towards the P-GW(s) to ensure that P-GW contexts are maintained (and thereby available once the UE has established connectivity over the WLAN).
· The final step is for the UE to initiate any required handover of bearers onto WLAN.  

6.x.2.2
Mobile originating call in Active mode – No PS HO support
A similar approach could be used for the scenario where PS HO is not supported, for example in the case when a UE moves to a GERAN cell where DTM is not supported.  In this case the UE can indicate which bearers it would like to support on WLAN.  The MME can then make a decision about which PS bearers it would like to support on WLAN and which PS bearers it would like instead to remain suspended within the 3GPP system (pending completion of the CS call). 
6.x.3
Impact on existing nodes or functionality

The solution impacts the existing CS fall back signalling procedures and may impact inter-RAT handover procedures, hence there will be impacts for the UE and control plane terminating 3GPP nodes.  
************************* End of changes *************************************
***************************** Start of changes ******************************

Changes for ‘Evaluation of solutions’ section:

7.x.1
Evaluation of Solution X:  UE provided indication of Bearer ↔ AN mapping preference during CSFB

The solution has the following benefits:

· The network may not have knowledge of whether or not WLAN connectivity is a possibility.  However, the UE does have up to date information in this regard which is valid at the time of the CFSB trigger and which the UE can provide to the network.

· Provides a mechanism by which operator preferences on preferred RAN type, for example, as provisioned in the ANDSF MO can be taken into account during CSFB.  With the proposed solution the ANDSF preferences are taken into account through the bearer↔AN mapping preference information which is provided to the network by the UE. 
· The UE may also have more detailed information about what the current status is (at the time of CSFB trigger) regarding what applications/services are in use, what the needs of those applications are and what performance they are experiencing on existing bearers.    

The solution addresses the scenarios discussed in Key Issue 2 in the following ways: 

· Key issue 2 Scenario 1, Loss of bearers during Inter-RAT 3GPP PS handover

· The UE provides the network with the necessary information so that it can determine which PS bearers can be handed over to WLAN.  The network can then immediately initiate the appropriate signalling procedures (e.g. regarding deletion or not of EPC CN contexts).  Finally the UE initiates handover of bearers to WLAN thereby avoiding the loss of PS bearers.        
· Key issue 2 Scenario 2, Undesirable inter-RAT 3GPP PS handover

· With this solution the situation can be avoided whereby the UE moves to another RAT, PS bearers are handed across to the new RAT, only for new ANDSF rules to become active resulting in the bearer being handed off once again this time to WLAN.  Specifically, the UE can inspect its ANDSF MO before it triggers the CSFB to determine what the preferred bearer ↔ AN mapping would be once the 3GPP connectivity is provided on the target RAT.  It can then indicate at the very beginning of the CSFB procedure that PS bearers should be supported on WLAN, and avoid all the problems such as inefficiency, poor user experience etc that would occur where a handover of a PS bearer is first made to a new 3GPP RAT only for it to be immediately redirected to WLAN.   

· Key issue 2, Scenario 3, PS Bearer suspension during CSFB

· Suspension of PS bearers can be avoided because the network is informed of the availability of WLAN at the time of CSFB.  The network can then make a decision as to whether a PS bearer should be suspended or whether it should be supported on WLAN.  The network can then immediately initiate the appropriate signalling procedures (for example determining whether suspended bearer information needs to be conveyed to the SGSN or not) depending on whether a particular bearer is to be suspended on cellular (i.e. suspended pending completion of the CS call) or whether it is to be supported on WLAN).
************************* End of changes *************************************
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3’ – PS HO signalling ensures that the P-GW context is maintained pending completion of the UE initiated handover of bearers to WLAN
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