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1 Introduction 

Mobility load balancing enhancement in SON WI for Rel-10 mainly researches on the inter-RAT solution. This paper discusses inter-RAT MLB scenarios and analyzes the necessity of parameters negotiation. In order to avoid improper parameter setting resulting in the mobility problem, the mobility settings should be negotiated between two cells. Finally, this paper concludes that the parameters negotiation procedure in inter-RAT scenario should consider the cell reselection parameters.
2 Discussion
2.1 Inter-RAT MLB Scenario

The objective of MLB is to redistribute the unequal traffic load and improve the system capacity. A LTE cell could choose LTE cells or other RAT cells to transfer traffic. Since the inter-RAT MLB may bring more CN load and deteriorate user’s experience, then the cost of inter-RAT MLB may be more than that of intra-LTE MLB. It concludes that the intra-LTE MLB has higher priority than inter-RAT MLB. Only in some scenario the inter-RAT MLB is applicable. This paper gives two scenarios for inter-RAT MLB and the following analysis is based on these scenarios:

Scenario I: EUTRAN cell hotpot deployment over UTRAN/GREAN network
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Fig 1 EUTRAN cell hotpot deployment over UTRAN/GREAN network
This scenario is common in early LTE deployment. eNodeBs are deployed only in some hotpot areas (e.g. marketplace, restaurant, railway station and etc.) to provide higher data rate for users. When the LTE cell is congest, it should transfer traffic load to its overlaid cells. 
Scenario II: EUTRAN network overlaid with UTRAN/GREAN network
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Fig 2 EUTRAN network overlaid with UTRAN/GREAN network
This scenario is common when the EUTRAN network is mature. The EUTRAN network and the legacy RAT network (e.g. UTRAN/GREAN) will cover the same area. Due to the operator setting, user activity and other factors, the load distribution between different networks is uneven. And the intra-LTE MLB solution only takes effect at the edge of the area. In order to resolve this problem, the EUTRAN network could consider transferring its traffic load to the legacy network.
2.2 Parameters Coordinate

Optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing. Tuning mobility parameters could change the distribution, but it may result in mobility problem (e.g. ping-pong Ho, ping-pong cell reselection). Moreover, the improper parameters setting also may result in the overload in neighbour cells. Therefore, parameters negotiation also should be included in inter-RAT MLB solution.
Proposal 1: parameters negotiation procedure should be included in inter-RAT MLB solution. 
2.2.1 Analysis the feature of CRS
In intra-LTE scenario,the coverage relationship between two cells is normally the neighbour coverage, but when discussing inter-RAT MLB use case, it is beneficial to take all the coverage scenarios (e.g. neighboring coverage, overlapping coverage) into account. In different coverage scenario, different method (e.g. HO, cell reselection, and other method) could be combined to achieve this objective. Therefore we can conclude that the tuning method is variety in different scenario
The cell load statistic is the average result of a period and the most traffic’s lifetime may be shorter than the statistic period. Therefore the cell’s load in long term is subject to the call duration time and the traffic arrival rate which has the tight relationship with the number of idle users and user’s activity. It can be seen that the number of idle users affects the cell’s load. 
Comparing to HO,the CRS has the following features:
1. HO is contorlled by the RRM algorithm in the base station. However, the rules of cell reselection is defined in TS36.304.
2. inter-RAT Ho may bring traffic delay which has impacts on KPI and need more CN signals,but the CRS does not have this problem.
3. the update rate of CRS is slower than that of HO

CRS parameters are transmitted in SIB3. Scheduling information for SIB3 is included in SIB1 which uses a fixed schedule with a periodicity of 80ms. The update rate of CRS is subject to the modification period of system information and the systemInfoValueTag (SIVT) which can only be updated 32 times in 3 hours. Therefore the CRS updates in the range of tens of seconds or even more in reality. And we could know that CRS update is much slower than HO updates. Then there is question whether the CRS tuned is applicable for MLB?
We should remember that SON function is different from RRM ,and the parameters update need not to be at seconds level. Note that traffic variations which should be tracked by load balancing are expected to be much slower than that [6].The transitory load fluctuations can be resolved by RRM scheme. 
In scenario I and II, When LTE is nearly overload, to avoid too much inter-rat handover signaling, eNodeB could only change the reselection parameters and keep the handover parameters unchanged. This would decrease the number of idle UE camp on LTE cell and finally reduce the traffic load in LTE. Since it is in overlapping coverage scenario, when the idle UE setup RRC connection with network, they could be served by UMTS and it will not bring handover.
Proposal 2: Inter-RAT MLB algorithm can tune CRS parameters to achieve the traffic load balance between two cells.
2.2.2 The CRS parameters that should be negotiated
The CRS configuration which is included in parameters negotiation can be defined as the following:

LTE:
     Sserving_inter, Starget_inter and reselection priority 
UMTS:    Sserving_inter, Starget_inter and reselection priority

Sserving_inter and Starget_inter denote the threshold of LTE cell reselection to other RAT. The Sserving_inter denotes the condition that the receive signal strength/quality of the serving cell fulfils, while the Starget_inter denotes the condition that the receive signal strength/quality of the neighbor cell fulfills. For example the priority of LTE frequency is higher than its UMTS neighbor cell, the Sserving_inter, and Starget_inter denotes ThreshServing, LowP and ThreshX, LowP . And if the LTE frequency is tuned lower than its UMTS neighbor cell, only Starget_inter (denotes ThreshX, HighP / ThreshX, HighQ) is provided.   
Proposal 3: The above CRS parameters should be included in inter-RAT negotiation procedure. 
3 Conclusion and Proposal
Based on the above discussion, several proposals are the following：
Proposal 1: Parameters negotiation procedure should be included in inter-RAT MLB solution. 

Proposal 2: Inter-RAT MLB algorithm could tune CRS prameters to achieve the traffic load balance between two cells.
Proposal 3: Sserving_inter, Starget_inter and reselection priority should be included in inter-RAT parameter negotiation.
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4.3
Mobility Load Balancing optimisation (MLB) enhancements
4.3.1
Use Case description
Optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing.

Self-optimisation of the intra-LTE and inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.

The load balancing shall not affect the user QoS negatively beyond what a user would experience at normal mobility without load balancing. Service capabilities of RATs must be taken into account, and solutions should take into account the EUTRAN cell hotpot deployment over legacy network and EUTRAN network overlaid with legacy network.
4.3.2
Required functionality
An algorithm decides to distribute the UEs camping on or having a connection to a cell, in order to balance the traffic load. The Inter-RAT load exchange and inter-RAT parameter negotiation shall be included in this function. A dedicated procedure for inter-RAT cell load request / reporting/ inter-RAT parameter negotiation procedure is provided with minimal impact using a generic SON container extension of the RIM (RAN Information Management) mechanism. In order to prevent mobility problem and other negative influence, the inter-RAT parameter negotiation procedure shall be standardised. The new handover and/or cell reselection setting shall be included in the inform message of parameter negotiation procedure. 
4.3.3
Evaluation criteria and expected results
Expected results:

· some of the UEs (both in idle and connected mode) in a heavy loaded cell are transferred to a less loaded cell;

· In the new situation the cells load is balanced.

· Increased capacity of the system.

· Minimized human intervention in network management and optimization tasks.
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