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Discussion
1. Introduction
In this contribution, we discuss the signalling overhead problem in inter-RAT load balancing in interworking for UMTS and LTE, and possible approaches for improvements.
2. Discussion
In RAN3 #79 and email discussions thereafter, possible scenarios for UMTS/LTE interworking were discussed. One of the discussed scenarios was that UMTS covers the macro coverage and LTE system provides partial coverage for capacity improvement. This includes the hotspot area deployment for capacity enhancement.  As the previous discussion shows, the small cells such as pico cells or HeNBs are candidate cell types this purpose. Under this scenario, the following issues are to be discussed in this SI;
· Optimized inter-RAT handover procedure delay and signaling load

· Improved inter-RAT load balancing between UMTS/HSPA and LTE networks in general, and UMTS/HSPA macro and LTE hotspot deployments in particular.
For inter-RAT load balancing between UMTS and LTE networks, we have the mobility load balancing (MLB) mechanisms. In this procedure, each node send RIM information request in order to get the load information from the other RAT. 
As the data traffic increased, it is expected that the size of the pico cell becomes smaller and larger number of small cells are expected to be deployed as a result. However, if the current MLB is used for larger number of small cells, the signaling for MLB will be increased linearly as the number of the nodes is increased, as Fig.1. shows. 
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Fig.1. Example of Inter-RAT load balancing

Observation 1:  Signaling overhead is increased as the number of small cells in hotspot increases.
During the email discussion, there was an issue whether we will differentiate the dense or sparse deployment of the small cells. We may consider only the number of nodes for hotspot. However, from the above observation, the cell sizes, even for pico cells, are expected to be smaller, and the number of small cells which covers a hotspot will be increased. In this case, small cells are deployed densely rather than sparsely. Especially for dense deployment, we can take approaches which utilize existing schemes as follows. 
Currently, for HeNBs, an HeNB GW is connected to HeNBs and serves as a concentrator for the C-Plane. While HeNB GW relays UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE, signals which are non-UE-specific towards the HeNB and towards the MME terminates at HeNB GWs. Therefore, HeNB GW can contribute to reducing the signaling between HeNBs and MMEs, which contribute to reducing overall signaling overhead.  
Signaling for UMTS and LTE interworking involves both RAN and CN levels. From the RAN perspective, in order to improve inter-RAT load balancing between UMTS/HSPA and LTE networks, optimization of RAN signaling should be considered. When we consider the scenario in which many LTE small cells for hotspots are deployed while UMTS covers the macro coverage, considering approaches using signaling concentrators such as HeNB GW could be beneficial in terms of reducing the signaling overhead for interworking. 
Proposal: It is proposed to study signaling concentrators for hotspot small cells in the SI.   
3. Conclusion
Proposal : It is proposed to study signaling concentrators for hotspot small cells in the SI.
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