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1. Introduction

Mobile traffic has been growing at a very fast pace and the trend is continuing. To meet the mobile traffic growth and improve the end user experience, mobile service providers are actively looking for mechanisms to improve end user experience, improve network efficiency and system capacity by cost effectively leveraging all available radio technologies, including cellular and Wi-Fi technologies. 

In order to improve network efficiency and system capacity by leveraging all available radio technologies including cellular and Wi-Fi, some operator scenarios for intelligent network selection are provided in this contribution.

2. Example Scenarios
Figure 1 shows an example operator wireless network, which contains a cellular cell (LTE and/or UMTS), and several Wi-Fi APs within the cell coverage. Some Wi-Fi APs, e.g. AP2 is located at the cell edge, and others, e.g. AP1 is a bit closer to the cell center than AP2. User devices (A, B, C, D, E, ...) are populated in various locations within the wireless network; some at cell edge, some closer to the cell center, some are also covered by Wi-Fi, and some are not. 
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Figure 1  An Example Wireless Network
2.1. Scenario 1 – Congested Cellular Network
The first example is when the cellular network is congested.

When the cellular network is lightly congested, e.g. with 60% load, an operator who owns both cellular and Wi-Fi network, might want to start to steer some of the devices from cellular to Wi-Fi. For instance, the operator might want to start moving cell edge users to Wi-Fi, if Wi-Fi APs are available. As shown in Figure 1, UE A and B has poor received signal strength with RSRP below -108dB. Even if everything else is equal, they consume more radio resources than the devices located in the center of the cell. So, they are the first candidates to be moved over to Wi-Fi. Operators might also take into account other criteria such as device applications and speed, etc. in the decision making process. For instance, operators might not want to move VoLTE traffic to Wi-Fi, but these decisions are not necessarily RAN impacting.  Another consideration may be if the operator knows whether the customer has a preference to use Wi-Fi (assuming good quality and load conditions) in this case.   
When the cellular network is becoming heavily congested, say 80% load, the operator might want to steer more users from cellular to Wi-Fi.  In this case, devices with RSRP below -105 may become the candidates to move to Wi-Fi.  These users are indicated by A, B, D, E in Figure 1. 
In addition to the signal strength threshold, load is another important factor. For instance, when the cellular network is congested, even if a device has a good cellular RF condition, but its class of service requires more radio resources than cellular can offer, a robust Wi-Fi AP might be considered to fulfil the customer’s needs.  In this case, load information is a very important factor to consider when deciding when to move the device over to Wi-Fi.  Note that these concepts could be applied to offload traffic from both LTE and UTRAN to Wi-Fi.
2.2. Scenario 2a – Cellular Network under Normal Condition with Good Radio Quality 
When the cellular network is not congested, the operator might want to serve its customers’ traffic via cellular.  However, many operators will acknowledge and support a customer’s preference to select Wi-Fi in this case. 

2.3. Scenario 2b – Cellular Network under Normal Condition with Coverage Gap
In this scenario, the cellular network is not congested, but some users might experience poor RF signal quality in the cellular network.  In this case, they may be under the coverage of a robust Wi-Fi with good reception and quality, as depicted by UE A in Figure 1.  In this case, the operator might want to serve that user’s traffic via Wi-Fi in order to improve the customer experience
3. Conclusion 
To meet the mobile traffic growth and improve the end user experience, mobile service providers are actively looking for solutions to effectively leverage all available radio technologies, including cellular and Wi-Fi and intelligently steer traffic between them.  RAN needs to be enhanced to enable the intelligent network selection between Wi-Fi and cellular, especially the capabilities to deliver cellular Signal Strength (SS) thresholds and load conditions (Low/Medium/High) to UE devices.
Given this, the operator scenarios above are offered for consideration for the WLAN/3GPP Radio Interworking Study Item.
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