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Introduction:

During the last RAN WG2 meeting several solutions to enhance interworking with WIFI were discussed. This paper aims to provide Vodafone’s view on the subject and propose a way forward.

Discussion:

During the email discussion and also during previous meetings, three solutions were discussed. Two of them are based on the principle that UE controls the switching decisions (UE Based Data Steering)  by using assistance information provided by the RAN, information provided by the WLAN network and policies from ANDSF and one of them proposed to use a “3GPP like” method ( UE assisted and network controlled switching), which will most probably require  UE measurements and reporting of WLAN loading and signal strength information to the network and foresees some kind of handover command to the UE to at least  steer data traffic to WLAN and possibly steer traffic back to the cellular RAN.  (RAN Network based data steering)
RAN Network based data steering:

In this solution it is foreseen that UE will start measurements of the WLAN radio access and based on reported measurements, the eNB can command the UE to perform data steering. In contrast to the “normal” 3GPP way of mobility, there is no preparation of the target WLAN. All policies are configured in the eNB/ RNC.
Advantages of this solution:
1. ENB/RNC has control of the UE as it can command it to start traffic steering over WIFI and possibly steer traffic back to cellular from WLAN. 
2. This solution allows the RAN to make an overall assessment of the situation of all UEs in the cell and take a ‘global’ decision as to which UEs should be offloaded to WLAN at the cost of permanently keeping the RRC connection for all UEs in order to be able to command the UE to “come back to 3GPP system or switch to WLAN based on a centralised decision (see drawbacks). 
3. There is no need to specify any kind of assistance information over broadcast channels as eNB/RNC can calculate Load/estimated throughput, etc. internally and consider this information during the “switching decision”.
Disadvantages:

1. The solution has significant RRC signalling impacts and requires UE to at least maintain the control plane signalling connection on the cellular network when switching the user plane traffic to Wi-Fi (to request UE on WLAN to switch back to cellular). This can lead to increased battery usage and UE power limitations (considering SAR issues) when both Wi-Fi and cellular are operated in parallel. 
2. The eNB does not know the UE specific policy for WLAN selection e.g. priority among WLAN networks etc. 
3. The eNB/RNC does not have any knowledge regarding APNs the UE has a connection to.
4. The eNB/RNC does not have any knowledge regarding applications running as the only knowledge it receives from the CN is QoS of the bearer. 

5. The eNB/RNC does not know if the corresponding UE is a roaming UE and therefore cannot provide different policies to different UEs based on the roaming agreements.
Observation 1: The eNB/RNC does not have sufficient knowledge about UE specific policies to command the UE to start data steering over WIFI.
UE Based Data Steering:
In this solution the UE has control over the decisions to steer traffic on WIFI or to the 3GPP system when connected to WIFI.This decision is based on the policy from ANDSF and some assistance information provided over the RAN broadcast channel e.g. loading information and information available from the WLAN network e.g. BSS load and HS2.0 WAN metrics information. ANDSF policy e.g. thresholds related to RAN assistance information and WLAN assistance information may be provided to control UE offload to WLAN. 

Advantages of this solution:
1. All policies are provided by a single node (ANDSF). This includes policies about preferred access technology, policies about steering of IP flows on different access technologies, policies related to HS2.0 information that UE can obtain from the WLAN network, policies about time and location for access to WLAN etc. ANDSF policies may be further extended to take into account any specified RAN assistance information in RAN2. 
2. As UE takes a decision, it can consider running applications, APN, QoS, etc. before taking decision to switch to WIFI.
3. Limited impact on 3GPP RAN and limited UE impacts as only assistance information needs to be standardised and the switching decision in UE can take place in upper layers.   

4. The UE takes a decision when to start data steering over WIFI which is the way it works today, with no major architectural changes. 
5. Faster availability of the solutions.

Disadvantage:

1. It requires the cellular network to broadcast information about its loading condition which operators might be uncomfortable with depending on what information is broadcast.  
Conclusion:

Observation 1: The eNB/RNC does not have sufficient knowledge about UE specific policies to command the UE to start data steering over WIFI.
Therefore the following proposals are made:

1. As a baseline, RAN2 should develop a solution whereby RAN assistance information is provided to the UE e.g. using broadcast methods to assist the UE switching decision based on ANDSF policies. RAN2 may liaise its conclusions on RAN assistance information to SA2 and request formulation of ANDSF policies based such information.  
2.  The UE decides based on policies provided by ANDSF and assistance information from the RAN  and WLAN network when to start data steering over WIFI or steer data traffic from WIFI back to the 3GPP system.
3. To focus the work in RAN WG2 on standardising RAN assistance information.
