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1 Introduction and Abstract

Since MLB use case within SON R9 WI started to be considered also in the inter-RAT context, the problem of inter-RAT (iRAT) information exchange became actual. During discussions, following two options were proposed:
· HO piggy-backing — a method used between 2G and 3G
· RIM — a protocol used initially in 2G later extended to transmit configuration information between 2G and 3G
Both of the solutions have advantages and drawback that have not been properly compared yet, as it was concluded at RAN3 #66-bis. This paper aims at providing such comparison.

In order to pick the best method it is necessary to review once again the requirements for iRAT information exchange for SON purposes, its possible future needs and finally advantages and disadvantages of the discussed proposals. 
2 Discussion
2.1 Requirements for iRAT load/capacity information exchange
The main reason to consider iRAT communication in the scope of SON MLB is the need to enable eNBs to be informed about load level in other RATs. The information is crucial if the iRAT load balancing is to be precise and if the quality of connections transferred to other RATs is not to be sacrificed. 
In intra-LTE scenarios, load/capacity information can be provided irrespectively from the load in a cell and users’ mobility in a periodic manner. In case of iRAT LB, it has been assumed that since the frequency of load balancing actions will be lower, periodicity of the reporting can be given up. However, it is still assumed load/capacity information should be provided on demand, i.e. an eNB may obtain updated load/capacity information from relevant nodes on different RATs whenever the need arises. This requirement comes from the fact that the most likely scenario for iRAT LB is transferring some of the load toward UMTS layer. This assumption comes from the fact that SON is being standardised for LTE, so LB actions are assumed to happen from LTE toward other RATs. On the other hand, GSM may be insufficient to provide QoS required by services normally offered in LTE. UMTS however, being based on WCDMA radio interface, may suffer significant and sudden fluctuations of resource availability (e.g. UL interference) when the load is high. Hence, an LTE cell must be able to update the load information from targeted UMTS cell just before possible LB action.
Additionally, it has been assumed the format of load information is the same within a RAT, so that legacy RATs are not required to provide load/capacity information in a form specified for LTE.

2.2 Comparison of the two proposals discussed in RAN3
The HO piggy-backing method has been proposed in details in [1] and a related CR. The method assumes that the capacity information, in a form specified for LTE (as composite available capacity) is transported to an eNB in Source eNB to Target eNB Transparent Container IE. It is therefore assumed that the information would be updated in the eNB only if a HO from other RAT to one of its cells is requested. 
This approach is not acceptable, as it does not fulfil the requirements. Even though in given load and mobility conditions this can provide updated load information about other RAT, the update can not be assumed. Moreover, in case the information is old, the eNB is not aware about the reason for low number of HOs: it may be because the other RAT is little loaded and therefore it is a good target for LB action, but it may also be because of low numbers of terminals capable of being served in LTE — in this case the LB toward that RAT is highly undesirable. It is therefore shown that in the very moment when LTE cell reached conditions for starting LB, it may be that it will have no information about appropriate targets and no way to obtain it. It should therefore be concluded that HO piggy-backing does not answer the needs of iRAT MLB.
Usage of RIM was described in details in [2], [3] and [4]. It proposes that RIM functionality is extended toward LTE and then that load/capacity information is transported as RIM messages: the information may be requested from any known 2G or 3G cell. The load in the cell is provided in a form defined for that RAT.
The method fulfils therefore both the requirements: the information may be requested any time and is provided in a form specified for the RAT that sends it. It is clear that from the two methods RIM answers the needs of iRAT LB better.

The main problem about RIM is, however, that it is an old protocol defined for different purposes and therefore it is not in control of RAN3. Also routing is not easy to manage, as it is based on cell ids, which requires updating routing information whenever cell ids are reconfigured. Finally, as stated in [5], usage of RIM must not cause any major increase of load in the CN. This requirements brings about the assumption that RIM will be used infrequently and this limitation may affect performance of LB (or other dependent SON feature) in more dynamic scenarios. Lastly, RIM is a complicated solution, which will cause significant testing burden whenever it is to be changed.
2.3 Future SON needs

According to the discussions at the last RAN #46 plenary meeting the plan for SON R10 WI is to work on, among others, enhancements for MLB and MRO [6]. Those enhancements, if combined with discussions at NGMN, could take into account also:
· HO negotiations between RATs

· MRO signalling between RATs

Additionally, at NGMN there are other topics discussed which are related to SON and may require iRAT communication, e.g. energy savings in iRAT environment. All of those possible future extensions require exchange of messages at given moments. 

It is therefore necessary to make sure that the selected solution will be extendable and that it can be modified easily. HO piggy-backing is practically useless for those purposes: the messages could not be exchanged timely. RIM is not ideal though, because RAN3 does not control it and the protocol has limitation regarding its usage in dynamic scenarios, as explained above. 

It is therefore necessary to reconsider the method based on RIM to make sure it is expandable in future.

3 Conclusions and proposal

The paper provides a review of the current status and proposed solutions for iRAT MLB purposes. Based on the review, following conclusions can be drawn:
· HO signalling does not fulfil the requirements for iRAT MLB or for future SON features discussed at plenary meetings and at NGMN.

· RIM provides necessary functionality for iRAT MLB, but due to its inherent features may be non-optimal in future. This, however, can not be surely decided until the future use cases are discussed.

It is therefore proposed:

1) To agree on the above conclusions; and

2) Based on these conclusions, to postpone the decision and once the scope of work for R10 is known to decide if RIM is indeed appropriate transport method for SON iRAT information, or a new method, better adapted to the needs of SON, should be designed.
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