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1 Introduction

In the 3GPP plenary meeting RAN#62 of December 2013 it was agreed to open a study item on multi-RAT coordination [1], where first  scenarios and requirements for multi-RAT coordination are identified, and there following potential benefits and functionalities for joint operation among different RATs shall be examined. The joint operation aspects are categorized in those of joint radio resource operation, and of traffic steering. The latter are to take into account service type, user experience, and network resource constraints. 

Possible enhancements must not have an impact on legacy single RAT operation and air interfaces, and must not impact UE operation.
We identify that the study item’s mandate is in part covered by SEMAFOUR, an EU Research Project on network optimization part of the Seventh Framework Programme [2, 4 and 5]. The project is a joint effort of several companies, including network vendors, research institutes and operators.
Consequently we review the use cases identified and propose to study whether they are applicable also for this study item. 
2 Discussion
The Study Item [1] is defined to meet the following requirements:

· Service aware UE steering between different RATs to provide consistent user experience and user satisfaction, e.g., by connecting to Multi-RATs (e.g., Wi-Fi and LTE).
· Traffic steering between WAN and WLAN (e.g., LTE and Wi-Fi)
· Multi RAT joint radio resource coordination for an operator, especially between LTE and GSM, to provide an operator a smooth transition from GSM to LTE, while still keeping basic GSM coverage for e.g., voice or GSM M2M services. Similar migration and spectrum sharing scenarios may also exist for UMTS/CDMA and LTE

· Reducing core network impact caused by addition of a new RAT due to inter-RAT communication.
These requirements address two main problem categories as reflected in the objectives of the SI for the solutions:

1. traffic steering

Steering of UEs among different RATs, taking into account service type, user experience, processing capacity, backhaul constraints and/or traffic load, and consequent mobility enhancement;
2. joint resource coordination
Efficient multi RAT joint radio resource coordination to improve load balancing and for an operator to enable, e.g., spectrum re-farming.

In the first phase of the study item use cases and scenarios for those two problem categories need to be defined. The first problem category has already been addressed in the SEMAFOUR Project [2].
Traffic steering

Automatic Traffic Steering across RAT technologies is a topic currently being considered in the SEMAFOUR [2]. For instance, multi-layer LTE/Wi-Fi traffic steering is “recognized as a promising solution for fast data traffic boost”. Mechanisms to make the best choice of the available RATs are in part supported by current standards such as RAT selection policy signalled to the UE, e.g., ANDSF, but still there is a need to improve user experience by adapting to dynamics (such as load, active/enabled features, etc).

The same topic has been studied in the LTE-WiFi Study Item in RAN2 [6], and a work item has been approved to specify RAN based enhancements, further underlining the relevance of this particular combination of RATs.

Coordination algorithms for the traffic steering can be implemented in centralized or de-centralized fashion, but there might be scenarios where one or the other seems more appropriate. RAN3 should discuss scenarios with input also from operators.

Observation 1: The most relevant multi-RAT traffic steering scenario is the LTE-WiFi scenario, where all types of LTE coverage are considered (macro / pico / femto).
Observation 2: RAN3 should discuss scenarios for centralized and decentralized coordination algorithms seeking input also from operators.
3 Conclusion and Proposal
In this paper we presented one of the most relevant scenarios for the Study Item. We identified that scenario to be congruent with a use case of the SEMAFOUR project [2, 4, and 5].
Proposal: RAN3 to focus on the multi-layer LTE/Wi-Fi traffic steering as a starting point for the study item’s traffic steering aspect.
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