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Abstract: 
This document proposes a solution for Scenarios 1 and 2 within FS_WORM Key Issue 2 which is applicable for the specific case of 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 v0.3.0 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

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).
· 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) 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 can/should be handed over to another 3GPP RAT and which can/should 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 autonomously trigger the procedures necessary to move such bearers onto WLAN.
The solution solves Key issue 2, Scenario 2 (undesired bearer handling) because the network is made aware of which PS bearers should be supported on the target RAT and which should be supported on WLAN right at the outset of the CSFB procedure.  In this way the network only initiates preparation of resources in the target 3GPP system for the appropriate set of bearers, thereby optimising signalling and resource usage in the target system.      

The solution solves Key issue 2, Scenario 1 (loss of PS bearers) because when the target system informs the MME that it is unable to support some of the PS bearers then the MME can use its knowledge (obtained from the UE at the start of the CSFB procedure) that WLAN can be used to support the lost PS bearers.  Instead of triggering signalling toward the P-GW which would result in these ‘lost’ PS bearers being deleted the MME can inform the P-GW that it should expect the bearers instead to be supported over WLAN and therefore that it should maintain P-GW contexts pending the UE establishing connectivity for these bearers over WLAN.       
2 Proposal

It is proposed to modify FS_WORM TR 23.890 version 0.3.0 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 is only applicable to the case of CSFB and within this context addresses :
•
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

6.x.1.1
Overview

The solution is used during CSFB and enables the UE to indicate to the network, preferences regarding which bearers can/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 optionally 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 Some or all PS bearers to be supported on target 3GPP RAT

Example modifications of relevant signalling flows which illustrate the concept are shown below for the specific case of CSFB when a UE is in active mode and when PS handover to the target 3GPP RAT is invoked.  The message sequence charts show modifications to signalling in Clause 6.2 [23.272 v11.4.0] for the specific example scenario where PS handover between E-UTRAN and UTRAN is supported.   
Fig 6.x.2.2.1 shows the first phase in which the UE indicates to the MME its preferences regards which PS bearers can/should be supported on 3GPP and which PS bearers can/should be supported on WLAN for each of the handover possibilities, including handover to GERAN and handover to UTRAN.  The MME then uses this information to inform the eNB of the MME’s preferred bearer mappings (which may be the same as the UE’s). 

Figure 6.x.2.2.2 shows the handover preparation phase in which the eNB makes a decision based on the information that it has received from the MME about bearer mapping preferences in order to decide which PS bearers should be handed over to the target RAT.  In this example signalling flow it is assumed that the eNB decides that at least some bearers will be supported on the new 3GPP RAT (UTRAN).  The eNB builds the source to target transparent container such that only bearers that need to be handed over to the target 3GPP RAT are included (bearers which will instead be supported on WLAN are not included). 

Figure 6.x.2.2.3 shows a variant of the handover preparation phase in which the target RAT cannot support all the PS bearers that the source system requested.  The chart shows how, using existing standards functionality, the MME is informed of any PS bearers that the target system could not support.    The MME can then determine (using the knowledge it previously received from the UE) whether these bearers could be supported on WLAN instead.
Finally, Figure 6.x.2.2.4 shows how the MME can inform the P-GW of which bearers are to be supported on the new 3GPP target RAT and which bearers will be handed over to WLAN.  Bearers to be supported on WLAN may include those which preferably would have been supported on the target 3GPP RAT but which could not be supported by the target 3GPP RAT.
If the UE is dual mode capable then the UE will start establishing PS bearers on WLAN after it has received the handover command message in the inter-3GPP RAT mobility execution phase.   

[image: image1]
Figure 6.x.2.2.1: Example modification to [23.272] signalling assuming inter 3GPP RAT PS HO is invoked.
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Figure 6.x.2.2.2: Example modification to [23.401] E-UTRAN to UTRAN Iu mode Inter RAT HO, preparation phase

[image: image3]
Figure 6.x.2.2.3: Example modification to [23.401] E-UTRAN to UTRAN Iu mode Inter RAT HO, preparation phase – showing case where target system cannot support some bearers


[image: image4]
Figure 6.x.2.2.4: Example modification to [23.401] E-UTRAN to UTRAN Iu mode Inter RAT HO, execution phase
6.x.2.2 No PS bearers to be supported on target 3GPP RAT 

The example scenario shown in the above message sequence charts shows the case where the network decides to support some or all PS bearers on a target 3GPP RAT.  As such the message sequence charts are also applicable for the scenario of an IFOM or MAPCON dual mode capable device in which there is a preference to support some bearers on WLAN and other bearers on the 3GPP AN.   In such a scenario where the UE is to support some PS bearers on WLAN and some PS bearers on the 3GPP RAT the UE initiates establishment of the PS bearers over WLAN after it has received the Handover Required message (this establishment of WLAN connectivity is not shown in the above charts).  
Another possibility is that the device is not capable of dual mode (simultaneous WLAN and 3GPP operation).   In this scenario the eNB is informed that this is the case via the modifications to steps 1a and 1b.  The eNB can then make the decision on whether to invoke a PS handover procedure (if preferences provided by the UE indicate that all bearers should be mapped to the target 3GPP RAN) or can invoke an inter-RAT cell change order (if CSFB is to occur without PS bearers being handed over to the target RAT).  In this way the solution also prevents undesired bearer handling also for the case of single mode terminals.  The case in which the eNB decides to support PS bearers on WLAN is illustrated below in Figure 6.x.2.2.5 (changes shown relative to Figure 6.3.1, [23.272 vb40]).  Note that in this case if an inter-RAT cell change order is invoked then this will result in PS bearer suspension.  Other solutions in this TR deal with this (Key issue 2, Scenario 3) problem of providing PS service over WLAN when PS service has been suspended on the 3GPP RAT.       

[image: image5]
Figure 6.x.2.5 CSFB scenario of Mobile originating call in active mode – either no PS HO supported or PS HO not preferred [23.272]
6.x.3
Impact on existing nodes or functionality

Impacts for infrastructure network elements (standards related and/or proprietary)
· The eNB needs to build the transparent source to target container in a new way dependent on information received from the MME

· MME operation and signalling are changed to make use of information about the option of PS bearer support on WLAN

· P-GW operation and signalling toward the P-GW is modified in order to maintain P-GW contexts pending establishment of PS bearer connectivity over WLAN.    
Impacts for the UE (standards related and/or proprietary)

· The UE needs to inform the MME of bearer to AN mapping options and preferences in the NAS Extended Service Request message.
************************* 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 
Solution summary:

· List of key issues addressed
· The solution addresses Scenarios 1 and 2 of Key Issue 2 for the specific case of CSFB.
· Impacts on Inter-3GPP-RAT mobility and/or bearer handling procedures
· The UE provides the MME with information about bearer to AN mapping options/preferences.  The network takes this into account in deciding which PS bearers will be mapped to the target 3GPP RAT and which will be mapped to WLAN.  The P-GW may be required to maintain contexts pending establishment of PS bearers over WLAN where previously, according to existing specifications, those contexts might have been deleted.
· Impacts on Cellular ↔ WLAN mobility and/or bearer handling procedures
· The UE implementation will be required to autonomously initiate signalling to map PS bearers onto WLAN where they are not to be supported on the 3GPP RAT.   
· Impacts for infrastructure network elements (standards related and/or proprietary)
· The eNB needs to build the transparent source to target container in a new way dependent on information received from the MME

· MME operation and signalling are changed to make use of information about the option of PS bearer support on WLAN

· P-GW operation and signalling toward the P-GW is modified to maintain P-GW contexts pending establishment of PS bearer connectivity over WLAN 
· Impacts for the UE (standards related and/or proprietary)
· The UE needs to inform the MME of bearer to AN mapping options and preferences in the NAS Extended Service Request message.
Quantitative and/or qualitative description of the degree to which the relevant key issue(s) are resolved:
· The solution avoids undesired bearer handling (Key issue 2, Scenario 2) since bearers are mapped onto the correct AN (either WLAN or 3GPP) right from the outset of the CSFB procedure.  Hence there is no unnecessary signalling load, no undesirable impact on user experience and no unnecessary reservation of resources in the target 3GPP RAN.

· The solution avoids PS bearer drop (Key issue 2, Scenario 1) since when the target RAT cannot support certain PS bearers the MME informs the P-GW that these bearers will be mapped onto WLAN.  In this way the P-GW can maintain the P-GW contexts for these PS bearers instead of deleting them, pending the UE establishing connectivity for these PS bearers over WLAN. 
Other characteristics of the solution that are relevant for evaluation:
· None.
************************* End of changes *************************************
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A. UE indicates availability of WLAN and preference for which PS bearers should be supported on WLAN using the NAS ESR message.  Different preferences may be provided dependent on each of the possible target 3GPP RAT types. 





B. MME indicates its preference to eNB : which bearers should be supported on WLAN. Different preferences may be provided dependent on each of the possible target 3GPP RAT types.





See – Preparation phase chart 





See – Execution phase chart 
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C. Source eNB builds transparent container of bearers to be handed over and sends them to the MME in Handover Required message (bearers that will be supported on WLAN are not included) 
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C. Source eNB builds transparent container of bearers to be handed over and sends them to the MME in Handover Required message (bearers that will be supported on WLAN are not included) 





D. Existing standardised functionality: Target RNC may inform the target SGSN that it has failed to set up some bearers.  





E. Existing standardised functionality: MME gets informed of failed bearer setup  
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F. MME informs P-GW of which bearers will be mapped to 3GPP and which will be re-mapped to WLAN
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A. UE indicates availability of WLAN and preference for which PS bearers should be supported on WLAN using the NAS ESR message.  Different preferences may be provided dependent on each of the possible target 3GPP RAT types.





B. MME indicates its preference to eNB : which bearers should be supported on WLAN. Different preferences may be provided dependent on each of the possible target 3GPP RAT types.


. 





B’. Using the information provided by the MME the eNB makes a decision as to whether bearers should be mapped to the target 3GPP RAT or shall be supported on WLAN.  (In the example shown in this message sequence chart the eNB decides that PS bearers should be mapped to WLAN and therefore invokes an inter-RAT cell change order).
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6a. Create Indirect Data Forwarding Tunnel Response
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11b. Release Resources
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6a. Create Indirect Data Forwarding Tunnel Response















6. Create Indirect Data Forwarding Tunnel Request











4a. Create Session Response















4. Create Session Request











Serving GW











Target







 







 







User Plane PDUs







Uplink and Downlink 











Create Indirect Data Forwarding Tunnel Response







a. 







8











PDN GW







Source 







7. Forward Relocation Response















Create Indirect Data Forwarding Tunnel Request







. 







8







 Request Acknowledge







5a. Relocation







 







 Request







5. Relocation











3. Forward Relocation Request







 







 Required







Handover







2. 







 







1. Handover Initiation











HSS











Serving GW











Target SGSN











Source MME











Target RNC











eNodeB







Source 











UE







 












_1384173946.doc


 







AP UE Context Modification Response message 







-







1c. S1







 







is changed







MSC 







If the 







 







RRC connection release







. 







3b, 3c











 







11. Routing Area Update or Combined RA/LA Update 







 







7b. Suspend Request / Response







 







SGSN







 







. Update bearer(s)







8







 







a. Suspend (see 23.060)







7







 







AP UE Context Modification Request with CS Fallback indicator







-







1b. S1







 







 Request







AP: S1 UE Context Release







-







4. S1











SGW/PGW















 







1a. NAS Extended Service Request







 







5. S1 UE Context Release







 







,







. NACC







a







3







 







6. UE changes RAT then LA Update or RA Update or LAU and RAU







 







10c. CS MO call







 







10a. Service Reject







 







10b. Location Area Update







 











 







2. Optional Measurement Report Solicitation
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