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1 Introduction

To ensure effective use of WLAN as a means to offload the 3GPP network traffic and boost user throughput, a Rel-12 SI on WLAN/3GPP Radio interworking has been approved [1] and the SI has started in the RAN2#81 meeting in Malta. In that meeting, some high level agreements have been captured and email discussion was started on the scenarios and use cases of interest till the RAN2 #81bis meeting [2]. 

In this contribution, we discuss the core desired behaviours and requirements, as it is imperative to have an agreement on these before different solutions can be compared and a way forward can be envisioned. 

Discussions on different directions for solutions can be found in contribution [3]. Details for a solution suitable for UEs in connected mode can be found in the contribution [4], while details for a solution suitable for UEs in idle mode terminals are found in the contribution [5].

2 Discussion

As we have elaborated in [6], a majority of current WLAN capable UEs have a simple, fully UE controlled access network selection mechanism. Given that WLAN is enabled, the UE always connects to WLAN if the signal strength from an access point exceeds a certain threshold and all data traffic will be steered over WLAN. This is done without considering the user experience in the 3GPP network and the expected performance in WLAN. As the UEs autonomously perform the access network selection, the access selection decision does not consider the impact on the other UEs in the network or overall network performance. For example, a UE may decide to connect to WLAN even in situations when it is desirable to keep the UE connected to 3GPP network for the sake of the performance of other UEs. 
Proposal 1 Solutions should consider the overall impact of the access selection decision on the performance of users in both 3GPP and WLAN and overall system capacity. 

In order to make a decision that considers the impact on the concerned user’s experience as well as overall system performance, it is important to consider the network conditions (e.g. MIMO support, CA support, load, etc.).  However, this information may be sensitive and should therefore not be made publicly available. Thus, the access network selection solution should be designed such that the network conditions can be considered without being explicitly disclosed. Doing so makes it also possible to easily consider any possible future network upgrades, added features, etc, in the access network selection.
Proposal 2 Solutions should enable network conditions to be considered in the access selection without being explicitly disclosed to the UE.
One of the features of 3GPP is that the UE behaviour is predictable when it comes to connected mode mobility and idle mode cell (re)selection.  This predictability of UE behaviour ensures that the network, upon making a certain decision, will know the UEs actions regardless of UE implementation and hence appreciate the impact of this on overall system performance, which simplifies network parameter settings and tuning. In the case of WLAN-3GPP interworking, such predictability is also desired.

Proposal 3 The solutions should ensure predictable and testable UE behaviour. 

Another side effect of UE autonomous access selection is that multiple terminals may simultaneously move traffic to a certain network within a short duration of time and hence overload the target network. An example situation of this is when a train stops at a station and all UEs try to steer their traffic to the WLAN at the station. The WLAN then gets overloaded, resulting in the UEs steering their traffic back to 3GPP network. When the UEs have steered their traffic back to 3GPP, the WLAN will then again become unloaded, triggering the UEs to again steer traffic to WLAN, and so forth. This type of mass-toggling will result in unnecessary service interruptions and delay degrading user experience as well as increasing signalling due to the associations/authentications.

Proposal 4 Solutions should ensure that access selection decisions should not lead to mass toggling or ping-ponging between the 3GPP and WLAN. 

It is also important that the WLAN/3GPP access selection should not interfere with intra-3GPP load balancing mechanisms. Rather, it should be possible to perform load balancing between LTE, HSPA and WLAN in a predictable and efficient manner.

For example, if UEs are moved from LTE to HSPA for load balancing reasons, then the WLAN/3GPP access selection mechanism should not undo this decision by moving UEs from LTE to WLAN or from HSPA to WLAN, which may happen if the access selection was performed autonomously by the UEs. 

Proposal 5 Solutions should not interfere with existing 3GPP load balancing and handover mechanisms. 

In some cases, there is a need to have different access selection/offloading decisions for different WLANs. For example, a cellular operator might want to prioritize between different WLANs due to several factors such as cost, trust, ownership, etc.
Proposal 6 Solutions should allow differentiation of access selection decision towards different WLANs.
3 Conclusion

In this contribution, we have discussed the core desired behaviours and requirements, as it is imperative to have an agreement on these before different solutions can be compared and a way forward can be envisioned.  

We propose the following:

Proposal 1
Solutions should consider the overall impact of the access selection decision on the performance of users in both 3GPP and WLAN and overall system capacity.
Proposal 2
Solutions should enable network conditions to be considered in the access selection without being explicitly disclosed to the UE.
Proposal 3
The solutions should ensure predictable and testable UE behaviour.
Proposal 4
Solutions should ensure that access selection decisions should not lead to mass toggling or ping-ponging between the 3GPP and WLAN.
Proposal 5
Solutions should not interfere with existing 3GPP load balancing and handover mechanisms.
Proposal 6
Solutions should allow differentiation of access selection decision towards different WLANs.
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