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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

Y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This technical report describes key issues and solutions for optimized offloading of traffic to WLAN access when PS mobility between 3GPP RAT takes place. The technical report analyzes the user and service impact due to mobility between 3GPP RATs. The technical report analyzes the key issues and solutions in order to identify whether current mechanisms documented in SA2 specifications are sufficient, identify potential inefficiencies, and identify whether additional solutions are needed to address the key issues.

The technical report also describes proposed extensions to ANDSF in order to enable policy differentiation for 3GPP RATs (e.g. E-UTRAN versus UTRAN, GERAN vs. UTRAN) with respect to WLAN, in order to enable a UE to distinguish preferences of WLAN with respect to specific 3GPP RATs upon acquiring connectivity (e.g. PDN creation in a 3GPP RAT or WLAN, or establishing NSWO connectivity) or upon mobility. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses"

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 22.368 [2], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4

Key Issues and Objectives
 

4.1
Key Issues

4.1.1
Key Issue 1: ANDSF WLAN Preferences With Respect To Specific 3GPP RATs

In the EPS, ANDSF has defined mechanisms that enable devices to determine which access technology is preferable for certain IP traffic under specific conditions (e.g. through the use of ISRP). At present ANDSF does not provide for mechanisms to indicate preferences with granularity at the 3GPP RAT level within network policies. This restricts the ability for the operator to provide policies that favour a specific 3GPP RAT over another one with reference to the WLAN preference.

Key issue 1 is described based on the following scenario. A multi-mode UE supporting 3GPP RATs and WLAN may be connected to both a 3GPP access and WLAN, or only to one of the two accesses. When RAT mobility occurs, the UE uses ANDSF policies to determine whether IP traffic should be routed over the 3GPP access or over WLAN. The UE applies the ANDSF policies that indicate that for certain IP traffic a 3GPP access is preferable to WLAN independently of the RAT type. In this scenario, the operator determines that, for certain IP traffic, WLAN is preferable to certain 3GPP access technologies (e.g. for certain traffic, WLAN may be preferable to UTRAN) but other 3GPP access technologies (e.g. E-UTRAN) are preferable to WLAN. In this scenario, the operator desires to indicate to the UE which 3GPP RAT types are preferable to WLAN and for which 3GPP RAT types WLAN is preferable.

4.1.2
Key Issue 2: Undesired Bearer Handling
In the EPS, support of connectivity over WLAN has been specified as part of the Non-3GPP access support. EPS specifications have defined procedures for obtaining connectivity over trusted and untrusted WLAN, and for handover of IP traffic to and from 3GPP access technologies and WLAN. Mobility of IP traffic between 3GPP RATs (e.g. a PS handover between E-UTRAN and GERAN or UTRAN) may lead to loss, degradation or suspension of EPS bearers that in some scenarios could otherwise be transported over WLAN. A number of scenarios are described below. 

At present, it is not clear whether mechanisms currently specified for mobility of IP traffic between a 3GPP RAT and WLAN allow to mitigate the impact on the service and the user experience caused by the potential loss, degradation or suspension of bearers resulting during mobility between 3GPP RATs. Moreover, it is not clear whether optimizations can be achieved and would be beneficial in order to avoid additional handovers of IP traffic to WLAN right after mobility between 3GPP RATs.

4.1.2.1
Scenario 1: Loss of Bearers during Inter-RAT 3GPP PS Handover
In this scenario, a multi-mode UE supporting 3GPP RATs and WLAN may be connected to both a 3GPP access and WLAN, or only to a 3GPP access. A PS handover is performed (e.g. from E-UTRAN to UTRAN or GERAN, or from UTRAN to GERAN) and as a result of the handover one of the following scenarios takes place:

· One or more bearers are dropped, e.g. due to insufficient resources in the target system, network policies, etc, thus interrupting services

· The QoS associated to one or more bearers is decreased, e.g. due to insufficient resources in the target system, thus impacting services and the user experience

In this scenario, the bearers impacted by the PS handover correspond to IP traffic that, based on ANDSF policies, could have been transported over WLAN.

4.1.2.2
Scenario 2: Undesirable Inter-RAT 3GPP PS Handover
In this scenario, a multi-mode UE supporting 3GPP RATs and WLAN may be connected to both a 3GPP access and WLAN, or only to a 3GPP access. A PS handover is performed (e.g. from E-UTRAN to UTRAN or GERAN, or from UTRAN to GERAN) and as a result, based on policies in the UE (e.g. ANDSF policies), the UE decides that certain IP traffic needs to be moved to WLAN. The UE then implements existing mechanisms for moving IP traffic to WLAN.  

4.1.2.3
Scenario 3: PS bearer suspension during CSFB
In this scenario, a multi-mode UE supporting 3GPP RATs and WLAN is connected to E-UTRAN and may be connected to WLAN. The UE is combined attached to E-UTRAN. The operator may desire to provide the UE  with ANDSF policies indicating that for certain IP traffic, E-UTRAN is preferable to WLAN and therefore the UE uses E-UTRAN for such traffic. 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 with no DTM. 

In this scenario, the bearers impacted by the UE moving to a GERAN cell with no DTM during CSFB correspond to IP traffic that, based on ANDSF policies, could have been transported over WLAN.
NOTE: This scenario may be already covered by UE implementations compliant with 3GPP specifications that interpret PS bearer suspension as unavailability of 3GPP access.
4.3
Objectives

Editor's note:
this clause describes the overall objectives of the TR, based on the key issues, to be used for the definition and evaluation of solutions.
5
Architecture Assumptions
Editor’s Note: This clause will describe the work assumptions for Optimized Offloading to WLAN in 3GPP-RAT mobility.
· ANDSF policy is only visible to the terminal and ANDSF server and the network decision to perform intra and inter 3GPP RAT handover shall not be impacted by ANDSF.
6 
Solutions

6.x
Solution X

6.x.1
Description

6.x.2
Impact on existing nodes or functionality

7
Evaluation of solutions

Editor's note:
this clause contains the evaluation of solutions based on the objectives.

8
Conclusions

Editor's note:
this clause contains the conclusions of the TR.
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