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This document analyzes the solutions provided by RAN2 for the UTRA_LTE_WLAN_interw WID and proposes to adopt Solution1 with alternative b. Moreover, this document analyzes the other parts of the solution and proposes a complete procedure description from SA2 point of view.
Discussion

1. Alternative Solutions Selection based on RAN2 LS

In case of RAN solution without ANDSF, RAN2 has discussed two alternative solutions to provide the information about which traffic may be offloaded to WLAN.
1) The eNB/RNC indicates to the UE via RRC signalling which EPS bearer may be offloaded to WLAN. 
The UE stores that information and maintains it even if the RRC connection is released. If all bearers belonging to an APN are allowed to be offloaded, the UE may offload traffic for this APN to WLAN. 

2) The EPC indicates to the UE in NAS signalling which APNs must not be offloaded or alternatively which APNs may be offloaded to WLAN.

In Solution 1), there are two alternatives for RAN to obtain the information about which bearer may be offloaded to WLAN:
a) The eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).

b) The MME/SGSN informs the eNB/RNC via S1AP/RANAP signalling which EPS bearer must not be offloaded. 

In Solution 1), the RAN indicates whether the bearer can be offloaded to WLAN or not to the UE via RRC. When the UE receives the information that all bearers belonging to an APN are allowed to be offloaded, the UE can perform handover to WLAN of this APN.
· Advantages:

· The RAN knows the information of each UE whether the traffic can be moved to WLAN or not. Therefore, it is helpful to trigger handover to WLAN by sending RAN assistance parameters via dedicated signalling to these UEs which have a lot of traffic that could be moved to WLAN. Moreover, it could help to adjust the threshold values of RAN assistance parameters which are broadcast according to how much traffic could be moved to WLAN.
· The RAN can consider RAN condition information to make the traffic steering decision of which bearer can be offloaded to the WLAN.
The detailed analysis and comparison to the two Alternatives is described below.
· Alternative a), the OAM mechanism provides a configuration in the RAN, e.g. indicating which QCI could be offloaded and which QCI could not be offloaded. The RAN   makes the decision of which bearer can be offloaded to the WLAN according to current RAN condition information. The RAN sends the traffic steering indication to the UE.
· Advantages:
· This alternative could avoid impacts to the existing signalling between the core network and the RAN.

· Disadvantages:

· Either the OAM or the RAN cannot obtain the subscription information of each UE. Therefore, they do not know whether the UE is allowed to access to WLAN or not. In this case, when the RAN indicates to the UE that some bearer can be offloaded to WLAN, the UE may fail during handover procedure to WLAN. As a consequence, if the RAN is suffering overload at that time, it may not be released efficiently.
· Either the OAM or the RAN cannot obtain the subscription information of each UE. There may be some cases, e.g., in order to guarantee the user’s experience, the RAN may want to offload some certain users (e.g., bronze users) to WLAN and keep the gold users in cellular access network. 
· The operator needs to reconfigure QCI assignments. For example, some traffic with the same QCI between 1 and 9 can be moved to WLAN and some traffic with the same QCI cannot. New QCI values may need to be standardized or pre-configured to distinguish the two cases. Coordination with all RAN vendors of the operator is required.
· Either the OAM or the RAN does not know what APNs are being used by the UE. They do not know which bearers belong to the same APN. Thus the OAM configuration and the RAN decision cannot be based on the APN. The UE may maintain two APNs, each has one QCI6 bearer. Based on OAM configuration, the QCI6 bearer can be offloaded to WLAN. However, the UE should keep this in mind that keeping at least one APN in the cellular access network and make the final decision that one APN cannot be moved to WLAN. This may increase the complexity of the logic in the UE and makes this solution not suitable since the network guidance may not be suitable.
· Alternative b), the MME/SGSN informs the RAN which bearer can be offloaded or must not be offloaded to WLAN during bearer establishment procedure. The RAN makes the decision of which bearer can be offloaded to the WLAN according to current RAN condition information. The RAN sends the traffic steering indication to the UE.
· Advantages:
· The core network can obtain the subscription information and know whether the UE is allowed to access to WLAN. Therefore, if the MME/SGSN indicates a UE can be offloaded to WLAN, it can be successfully performed by the UE.

· The MME/SGSN knows how many APNs are maintained now for the UE. If there is only one APN for the UE, the MME/SGSN should indicate that the bearers belong to this APN must not be offloaded to WLAN. Thus the requirement of not detaching from cellular access network can be satisfied.
· Clear standardized description for the indication of which bearer can be offloaded to the WLAN and which cannot.
· Easy logic is implemented in the UE. When the UE follows the traffic steering indication of “WLAN preferred”, it won’t worry that detach from cellular access network may happen. Disadvantages:

· It requires modifications to the signalling between the core network and the RAN by adding the information of whether the bearer can be offloaded or must not be offloaded to WLAN into bearer context.
In Solution 2), the MME/SGSN indicates to the UE via NAS signalling about whether the APN can be offloaded. 
· Advantages:

· This solution could avoid impacts to the existing signalling between the core network and the RAN.
· Disadvantages:

· MME/SGSN does not know the status of RAN. Meanwhile RAN does not know what kind of traffic is ongoing for the UE. Therefore, the RAN cannot consider local environment information to make the final decision. When the RAN sends assistance parameters to the UE, it does not have any reference to set the threshold values. Moreover, the RAN cannot select some UEs to perform handover to WLAN by sending dedicated signalling to them. This may lead to many blind attempts. In this case, the problem still exists when this WID is proposed: “UEs using WLAN networks controlled by 3GPP operators and their partners often make suboptimal offload to/from WLAN decisions resulting in poor user experience and inefficient resource utilization of operator’s networks.”
· It is worth to note that whether or not a bearer can be offloaded is not only related to the characteristics of APN/bearer itself, but also related to whether it belongs to the last APN connected in 3GPP for such UE or not. To avoid offloading all the APNs, the MME may indicate that the APN shall not be offloaded when the UE have only this APN. If the UE establishes more than one APNs subsequently, the MME should update the policy which APN may be offloaded, and keep one APN at least in 3GPP. It may introduce new NAS signalling to update the information, which is not preferred from the standard point of view. 
· Otherwise, it depends on the UE not to perform handover to WLAN for all the APNs.
· It requires modifications to the NAS signallings.
Proposal 1: With the above analysis, it is proposed to adopt Solution 1) with Alternative b).
2. General Description of RAN Solution without ANDSF
Section 1 provides alternatives for part of the solution: how the UE receives the information and decides whether the APN can be offloaded to WLAN or not. But to have a completed solution, we need also to address the problem that how the information is generated and transferred in the core network and then to the RAN. Based on the analysis in Section 1, the following information is needed:
· The subscription information – PCRF;
· The traffic characteristics – PCRF;
· The number of APNs maintained by the UE - the MME/SGSN;
· The local environment information - the RAN.

Moreover, there are different kinds of routing when the UE routes traffic in the WLAN:

· Based on different requirement of session continuity: NSWO or EPC routed;

The alternative solutions described in Section 1 do not distinguish these different kinds of routing in WLAN. The simple indication of whether offload or not is not enough. The network should send the transfer parameters information to the RAN to make the final decision for traffic steering.
Proposal 2: It is proposed to complete the solution description in SA2, including the bullets described above.
Based on the above analysis, the figure below shows the general description of the solution, based on current interworking architecture with indication of the step of:

· How the transfer parameters information is generated;

· How the transfer parameters information is transferred in the core network and then to the RAN;

· How the UE decide to perform handover to WLAN.
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Figure 1 General Description of the RAN Solution without ANDSF - EUTRAN
1. The PCRF generates (e.g., based on the subscription data and the traffic characteristics) and sends IP flow Transfer Parameters Information to the PGW, e.g., which is the preferred RAT for this traffic, if IP preservation is required for this traffic.
2. The PGW performs bearer binding based on current mechanism. After that, the PGW collects a list of Transfer Parameters Information for all the traffic belong to the bearer and then sends the EPS Bearer Transfer Parameters Information towards the MME via SGW.
3. The MME sends the EPS Bearer Transfer Parameters Information towards the eNB. The MME may modify the information according to the APNs maintained by the UE.
4. Based on the EPS Bearer Transfer Parameters Information and RAN condition information around the RAN, the eNB decides that whether the bearer can be offloaded to WLAN, and whether IP preservation is required. Then the eNB sends the Traffic Steering Indication to the UE.
5. The UE receives the Traffic Steering Indication from the RAN. The UE should store it.
6. The UE receives RAN assistance parameters. This may due to the overload in the eNodeB. Then the UE measures the radio conditions, if the RAN rule for handover to WLAN is activated, the UE should check whether the Traffic Steering Indication indicates “WLAN preferred” for all the bearers belong to one APN. If such APN exist, the UE should perform WLAN selection and handover to WLAN for the APN. If some of the bearers indicates IP preservation required and some indicates not required for this APN, the UE can perform NSWO for the traffic originally routed in those bearers.
Proposal 3: It is proposed to adopt the above procedure description in the related specification TS 23.401.
Summary and Proposal

Proposal 1: It is proposed to adopt Solution 1) with Alternative b).
Proposal 2: It is proposed to complete the solution description in SA2 including the bullets lists before Proposal 2.
Proposal 3: It is proposed to adopt the procedure described in Section 2 in the related specification TS 23.401.
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