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1 Introduction
In RAN3 #64 meeting, Inter-RAT load balancing scenario was agreed. But the solution is left open. This contribution analyzes the possible solutions. 
2 Discussion
The open issues identified in last meeting include e.g. 

· Load balancing like in intra LTE case or simple off load of overloaded cells to other RAT
· Mechanism to exchange load information has to be clarified
· Event triggered?

· Only in overload situations?

· Vendor specific?

· Periodic reporting?

· Use of already piggy packed information during HO messages?

· Request response mechanism?
Above open issues will be discussed in this paper and way forward is proposed.
2.1 Load balancing like in intra LTE case or simple off load of overloaded cells to other RAT
There is no “X2” like interface over RAT. Take E-UTRAN and UTRAN for example, it is impossible to define the interface between RNC and eNB. The load information can only be exchanged through S1/Iu or O&M interface. If the eNB intend to ask one neighboring RNC report its resource status like in intra-LTE. The involved signaling flow is shown in Figure 1. Here only one direction and the report initiation are indicated. Considering the periodically reporting and bi-direction, the signaling flowing will be very large.
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Figure 1: Load balancing like in intra LTE
Another solution to avoid the large number of signaling exchange is using piggy backed information. But that mechanism has problem as discussed in [2]. The load information can’t be updated timely. Then the handover decisions will be made based on outdated load information which is not our expected.
Some live network statistics also indicate that performance of load-based inter-system handover is not as good as expected. The most likely reason is that load information is not timely updated. If we want to make the performance improved, the resource status reporting should be in short periodic which will further increase the amount of signalling between multiple nodes as in Figure 1.

From the UE point of view, the UE will first select in intra system. Inter-RAT handover occurrences are not so frequency.  For the overlaying coverage of different RAT, if we can keep each system work in normal status i.e. no overloaded cells, the whole system can work harmonious. Seem no strong requirement to make the load in different RAT so balanced.
Proposal 1: Inter-RAT load balancing is used for simple off load overloaded cells to other RAT.
2.2 Procedure for inter-RAT load balancing
For the inter-RAT load balancing for overload, the source node having overload cells can notify this to the neighboring cells in other RAT. Then the neighboring cell can try to avoid handover UEs to the indicated cell e.g. by update its cell reselection/handover parameters. The source cell can also indicate its cell reselection parameters to the neighboring cell. The information can be the reference of the target cell handover/cell reselection parameter setting. 
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Figure 2: Overload indication for inter-RAT 
eNB/MME Direct information Transfer/RANAP Direct Information Transfer procedure have already been used to convey RIM between E-UTRAN/UTRAN and another RAN. These procedures can be reused for transmitting overload situation from E-UTRAN/UTRAN to another RAT and vice versa. We can also define new procedures for this. 
Proposal 2: Independent procedure is used for inter-RAT load balancing. eNB/MME Direct information Transfer/RANAP Direct Information Transfer procedure can be reused.
3 Conclusion

In this contribution, we discussed solutions for inter-RAT load balancing. Based on that, we would like propose to agree the two proposals and include the text proposal in section 4 to the TR36.902. Stage 2 CR is in [3]. Samsung will be happy to provide stage 3 CR based on our agreement.
4 Text Proposal

4.6.6
Solution description for Inter RAT load balancing


· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 

4.6.6.1
Input data, definition of Measurements or Performance data
Inter-RAT load balancing (information exchanged over S1):

neighbouring cells’ overload indication

4.6.6.2 
Output, influenced entities and parameter
· Frequency specific offset;

(editor’s note: other parameters are FFS)

4.6.6.3
Impacted specifications and interfaces 

Overload indication procedures over S1/Iu need to be defined.
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