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1 Introduction

At RAN2 #81 a number of requirements for consideration during this study on WLAN/3GPP Radio Interworking [1] were agreed.  These included the following:
Our solution should be compatible to any CN solutions and WLAN integration levels that are available today (e.g. Trusted and Non-trusted WLAN through EPC; non-seamless WLAN connected directly to Internet; Multi-Access PDN Connectivity (MAPCON))

Backward compatible on 3GPP and WLAN side (all legacy UEs should still work even though they may not directly benefit from the enhancements)

In this paper we discuss these high level requirements in relation to some device and higher layer architecture considerations.  In particular we discuss aspects concerning their relation to network selection principles and traffic routing.
2 Device Architectures
Today, devices that can simultaneously connect to WLAN APs and 3GPP cells are readily available. It is also acknowledged that there are devices not currently capable of maintaining simultaneous connection to RATs of both types. 
Some devices may simultaneously connect to two RATs and also run two IP stacks, which can offer the capability to transmit two simultaneous streams via both access technologies. Other devices may only support one IP stack, which then needs to switch the routing of all active PS services when selecting the chosen access technology.

It is today common for multiple receivers to exist within devices (e.g. to serve different access technologies, or for carrier aggregation or DC-HSPA purposes etc.). Considering that in this study item we are looking at evaluating enhancements for REL-12 devices, and that the access technologies under consideration operate in distinct bands, it seems reasonable to assume as a baseline that all devices will support receiver chains which can maintain simultaneous connection to both cellular and WLAN access technologies.
In addition it seems reasonable to assume that service interruption times when switching between RATs will be reduced if simultaneous connectivity is maintained, and hence user satisfaction will be greater for these types of devices when compared to devices in which the target RAT NB/AP needs to be selected immediately before any traffic can be rerouted. In particular it is observed that WLAN network selection, authentication etc. can take between 5 and 15 secs.
Proposal 1:  This study should assume a baseline capability for devices in REL-12 that can connect simultaneously to WLAN APs and 3GPP cellular cells when in coverage.
Figure 1 illustrates the expected behaviour wherein the UE attempts to maintain simultaneous connectivity on both WLAN and 3GPP wherever possible.. 
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Figure 1. Simultaneous WLAN and 3GPP RAT connectivity
3 Network Selection
Both WLAN protocols and 3GPP protocols already define their own network selection and reselection procedures. Once a device is connected to the respective RAT then the respective (re)selection procedures of that access technology will be responsible for maintaining connectivity therein. Considering the device architectures discussed in section 2 (wherein a device may be connected to two RATs simultaneously), control of service delivery (for example during times of congestion or poor QoE), amounts to a traffic routing decision and not a network selection decision. It is therefore proposed to capture that whilst traffic routing behaviour may be related to congestion, load or QoE factors affecting the candidate access technologies, network selection is more generally related to other factors such as PLMN selection, authentication, seamless vs. non-seamless offload, trusted vs. non-trusted access and so on. 
With the understanding that this study aims to improve the ability of the current system to adapt to load and QoE variations,  it would seem more appropriate to  focus on aspects concerning redirection of traffic responsive to those factors rather than on network selection of appropriate APs. Whilst the timing between the node selection and the service rerouting decision may be closely aligned in devices not capable of maintaining a simultaneous connection, this is far less likely to be the case for devices that are.
Proposal 2:  The selection of the access technology node should be considered separately from the routing of the traffic 
Proposal 3:  Access network load and QoE should be taken into account for traffic routing control
Once connected to a WLAN AP the continued connection to the most appropriate AP within the WLAN may remain as defined by IEEE 802 protocols.  In a similar manner, connection to a 3GPP cell is maintained by following the associated 3GPP protocol procedures. 
4 Traffic Routing
Traffic routing behaviour between 3GPP and non-3GPP accesses is covered within higher layer procedures e.g. following the ISRP policies of ANDSF (IFOM: flows of a single PDN connection routed over different accesses, or via MAPCON: in the case of APNs routed via different access technologies).

Within the scope of this study the expectation regarding the AS involvement in the routing process is not currently clear, although it is required that it is fully compatible with higher layer protocols. Also the scope of this study in RAN is limited to functionality concerned with load or QoE, although at higher layers traffic routing may already be defined based on a number of other policies and factors outside of the scope of RAN.  These include for example application type, QoS requirements, routing by service type, APN etc.

Therefore in conjunction with the requirement to be compatible with existing CN functionality, it would seem that traffic routing at the RAN level is not appropriate (otherwise it could be in conflict with higher layer decisions). We believe that an appropriate architecture is therefore for the 3GPP Access Stratum to provide assistance information to the existing traffic routing control entities in the higher layers.
In addition as discussed in section 2 some devices already support two IP stacks therefore it would not be compatible for the 3GPP Access Stratum to make any decisions in regards to the routing of traffic, as a decision on the IP routing has already been made at the higher layers. Hence it is proposed that this study should focus on mechanisms to provide information to the higher layers in order to assist with the traffic routing decisions therein. The study will also need to identify what information is currently missing or not available.
Proposal 4: 
The study should include mechanisms to provide information to the higher layers in order to assist with the traffic routing decisions.
Proposal 5:
The study should determine which information types are beneficial to assist the higher layers and which parts of the information are missing or unavailable. 
5 Conclusion
In this paper we outlined aspects concerning the differences between network selection and traffic routing decisions, and the potential relation of these to assumed UE architectures and existing higher layer functionality.
We would like RAN2 to agree the following proposals:
Proposal 1:  
This study should assume a baseline capability for devices in REL-12 that can connect simultaneously to WLAN APs and 3GPP cellular cells when in coverage.
Proposal 2:  
The selection of the access technology node should be considered separately from the routing of the traffic 

Proposal 3: 
Access network load and QoE should be taken into account for traffic routing control
Proposal 4: 
The study should include mechanisms to provide information to the higher layers in order to assist with the traffic routing decisions 
Proposal 5:
The study should determine which information types are beneficial to assist the higher layers and which parts of the information are missing or unavailable.
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