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1 Introduction 
The discussion paper R3-100360 [1] questioned RAN3’s technically endorsed conclusion using RIM to exchange inter-RAT load information, and asked the detailed solutions on the frequency of exchanging load information via CN to ensure no strong signal burden on CN.
In this paper we explain why RIM mechanism is proposed to exchange inter-RAT load information and introduce general notion for further study on inter-RAT load balance.
2 Discussion

Firstly, in order to realize exchanging load information between RATs, we should find a suitable method which could minimize the impact of existing specification and achieve the function as effective as possible. Re-using existing signal procedures seems a good choice. Although both RIM and HO procedure can realize exchanging inter-RAT information, load information transferred by HO procedure is only supported between 2G and 3G [2] which means a lot of work need to be done for all the RATs in order to support load information exchange between LTE and UTRAN/GERAN, mainly for the different transparent containers defined in TSs 25.413, 36.413 and 48.018. Note that the approach in R3-100361 will only transfer load information in one direction during a specific handover, and that is from source to target. To be comparable with the RIM approach load information should also be added in the target to source direction. Furthermore it will require the handover source to code the load information according to the target, leading to that an eNB would code the load information differently depending on the target RAT, which is different from the proposed RIM procedure. The RIM procedure itself is currently supported between any two RATs of GERAN, UTRAN and E-UTRAN, and the load information can be added in the RIM container which the specification modification is needed mostly in GERAN RIM PDUs as already shown in CRs to 48.018.

Secondly, the RIM mechanism used for exchanging load information is more effective than HO mechanism, which has been discussed in RAN3 [3]. It is mentioned that the frequency of exchanging load information is implicitly following the mobility signalling intensity by HO approach. It means that if inter RAT handover has not occurred recently, the current inter-RAT handover decision would not have recent load information that can be used for the load comparison in handover decision algorithm. Although the HO approach almost do not influence the core network, it is really not helpful for inter-RAT handover decision. That’s why the existing inter-RAT HO method changing load information can not perfectly achieve the inter-RAT load balance from the point of network performance.
Thirdly, if we use HO mechanism to exchange inter-RAT load information, the fact is that PS HO is needed between LTE and other RAT in order for the HO solution to work.
Fourthly, the main question on the RIM approach from SA2 and other groups is how frequently exchanging IRAT load information via core network can be acceptable. Any approach which could really resolve the issue of exchanging inter-RAT load information would unavoidably bring some impacts to the core network. We should consider minimizing the impact as long as optimizing the performance. Some solutions could be considered by RRM or SON of different RAT.

· The load information exchange should be triggered when the load of the source cell has reached certain threshold above which the source nodes need to handover or redirect UEs to other RATs, and fall to some certain threshold which the source nodes could accept new services. The thresholds are obviously configured based on the performance of the network nodes.

· When it needs to start exchanging load information, the signalling frequency of exchanging load information should consult the processing time of the RAN nodes, such as collecting the cell load related measurements and making decision to order some UEs handover or reselect/redirect to other cells, which could adequately offload the cell if it is overload. This may consider some latency factors, such as the period of reporting measurements, analyzing and processing time of load control arithmetic, signal transferring delay, and so on. Most of the factors are related to configuration of network and the statistic data of the living network, which will naturally keep the frequency low. 

· The signals used to transfer the other RAT’s load information by RIM are more effective than the signals of handover response or failure message. For example, if the source RAN nodes don’t know the target load and request handover, but refused by the target RAN nodes though the target load information could be transferred by the failure message, the source RAN nodes still don’t know when it could retry handover request and maybe failed once more. These signals are obviously a waste and burden for CN. The message transferred must be useful for the RAN control nodes by RIM.

Finally, some conclusions are proposed for reference.

· It is no doubt that RIM mechanism is the best way to exchange inter-RAT cell load information based on the existing specification, which RAN3 had discussed a lot before and taken as the working assumption.
· The RIM mechanism is more feasible to exchange load information if the inter-RAT load balance needs to be effectively resolved. The message intensities can be controlled based on the performance of the network and also if deemed needed can be further enhanced by e.g. multi-cell reporting and event triggered reporting. 
· It is not reasonable to add new interfaces between RNC and eNodeB or BSS and eNodeB. So the load information should be transferred via CN. And it is not a big problem to transfer load information via CN if it is controlled by appropriate configuration. 

3 Proposal

In conclusion, based on the existing specifications, RIM mechanism is minimizing the impact and optimizing the performance by obtaining load information of other RATs for inter-RAT load balance.
We propose that the two CRs [4][5] are agreed and that an LS is sent to GERAN, CT4, SA2 informing them about the decision and asking them to take appropriate action updating their specifications where needed.
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