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1. Introduction
In RAN#62, the SI of Multi-RAT Joint Coordination is approved. According to the SID [1], the following objectives should be part of this study item:
· Identify the potential scenarios and use cases where Multi-RAT coordination would be useful; including LTE, UMTS, GSM, CDMA and WLAN.

· Identify and evaluate potential benefits and functionalities for joint operation among different RATs.
· Investigate the potential enhancements of RAN interfaces and procedures to support the joint operation among different RATs as described above.

In this document, we give some initial considerations on the use cases and functionalities of multi-RAT coordination.
2. Use cases
As mentioned in the SID, the aim of this study includes:
· Improve the radio resource usage efficiency and the spectral efficiency by joint radio resource coordination;

· Guarantee the QoE across RATs; 
· Improve the network capacity by steering traffic/UEs to the appropriate RAT.

These targets can be summarized into two use cases: 1) Steering of traffic/UEs among different RATs, and 2) Multi-RAT joint radio resource coordination. And the analysis of the two uses is given in the following two sections.
2.1. Steering of traffic/UEs among different RATs
Current steering of traffic/UEs among different RATs is realized by inter-RAT mobility mechanism, which works in a distribution manner, between the source node and target node. In this manner, the factors to be considered for inter-RAT mobility include radio signal condition, load, operator policy, and etc. However, the source may only consider some of these factors from source RAT and target RAT. When there are more RATs in the network, the decision made based on two RATs may not always reach the optimal network capacity/utilization from the whole network perspective. Therefore, the improvement of traffic/UEs steering among different RATs needs to be considered, especially for the case of more than 2 RATs in the network.
Observation 1: From the multi-RAT network capacity/utilization point of view, the improvement of traffic/UEs steering among different RATs needs to be considered.
On the other hand, current inter-RAT mobility mechanism doesn’t consider the service type and user experience, so it cannot provide consistent user satisfaction in some case, e.g. when steering some traffic from LTE to WiFi. Therefore, to improve the user experience across RATs, the service-aware traffic/UEs steering between different RATs needs to be considered.
Observation 2: From the user experience point of view, the improvement of traffic/UEs steering among different RATs needs to be considered.
2.2. Multi-RAT joint radio resource coordination
One of the use cases for Multi-RAT joint radio resource coordination is spectrum re-farming, especially between LTE and GSM. Since the GSM-only users will become less, and the GSM spectrum resources are becoming less utilized in some areas, so they can be considered to be re-allocated for LTE. This can provide better capabilities and increased efficiency. On the other hand, for the voice service, there are scenarios of mass people gathering, e.g., gymnasium, which may cause a burst in voice service request. In these scenarios, the GSM network resources may not be sufficient to provide voice service to all users. A possible solution is to re-allocate LTE spectrum resources to GSM for voice service when necessary.
Observation 3: From spectrum re-allocation point of view, the Multi-RAT joint radio resource coordination needs to be considered.
Based on the above analysis, we have the following proposal:
Proposal 1: Consider the two use cases (steering of traffic/UEs and joint RRM) for multi-RAT coordination SI.
3. Functionalities
The functionalities of multi-RAT coordination for the two use cases above are analyzed separately in the following two sections.
3.1. Steering of traffic/UEs among different RATs
For traffic/UEs steering among different RATs, the useful functions are summarized as below:

· Information collection

Each RAT can provide some useful operational information e.g. load, radio condition, resource usage, and so on. This information is necessary for this functionality. They can be sent to the coordination node, and utilized together for making decisions of traffic/UEs steering.
· UE service and traffic awareness
The UE service/traffic information can be provided by the core network, and UE can be steered to an appropriate RAT while taking its QoE into account.
· Load balancing
This function can re-direct UE to an appropriate RAT in a manner that achieves load balancing among RATs. The overload situations in some RAT can also be handled by this function.
3.2. Multi-RAT joint radio resource coordination
For Multi-RAT joint radio resource coordination, the useful functions are summarized as below:
· Information collection

For joint radio resource coordination, collecting operational information (e.g., load, resource usage, the number of active users) could have a whole picture of all RATs. And then the network can make the appropriate decision from the whole network perspective, e.g., spectrum re-allocation.
· Radio resource management

This function is concerned about the allocation and maintenance of radio resource in the radio access network, e.g., spectrum re-allocation. And it can provide additional RRM strategy to assign the radio resource among different RATs in a more efficient and flexible less-interference manner.
Proposal 2: Consider the following functionalities for multi-RAT coordination SI:
· Information collection

· UE service and traffic awareness
· Load balancing
· Radio resource management

4. Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: Consider the two use cases (steering of traffic/UEs and joint RRM) for multi-RAT coordination SI.
Proposal 2: Consider the following functionalities for multi-RAT coordination SI:

· Information collection

· UE service and traffic awareness
· Load balancing
· Radio resource management
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