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1. Introduction
The RAN3 use case, originally named “Cell Reselection / Handover Parameters Optimisation” is clarified and proposed to be renamed as “Mobility Load Balancing Optimization” in [1], [2]. Document [3] proposes including this use case into TS36.300. 
This document is to discuss possible solution to intra-frequency/IFRQ/IRAT mobility load balancing.
2. Solution overview
2.1 Idle and active mobility load balancing
Two levels of mobility for load balancing optimization should be considered: idle mode mobility and active mode mobility for load balancing. 
Idle mode cell reselection ensures that UEs are camped on a cell/layer where the network can ensure that the UEs are optimally served by the RANs. It provides the first step for load balancing. In the ideal case, idle mode cell reselection avoids all unnecessary active mode handovers due to unequal traffic.
Active mobility for load treats the case where the load of a cell (or the load gap between different cells) reaches above a certain threshold, and by active mobility procedures, active mobiles are steered to an unloaded cell/layer (i.e. traffic load balancing).
Preferably, idle mode and active mode mobility control parameters have to be tuned in a coherent way in order to avoid ping pong mobility between cells/layers.
2.2 SON and RRM
Mobility load balancing optimization is to cope with unequal traffic load and local congestion and increase system resource utilization. The solution may involve both SON and RRM [4].
Moreover, the cycle of SON load balancing algorithms and of RRM are different. SON cycle should be slow, being based on a long observation time of cell load while RRM actions may be quick and urgent, based on a shorter time observation of local congestion.
We can assume that Individual cell reselection and handover decision are within RRM scope. They are performed based on radio measurements and configured parameters. SON algorithms optimize and configure/reconfiguration parameters that will be used for RRM mobility decision. 

This high-level relationship is summarized in Figure 1 where,
· O&M with SON receive measurements report, e.g. cell load, and configure, optimize and reconfigure parameters that are used in the eNB and/or UE RRM algorithm to make handover decision and/or cell reselection decision for load balancing purpose.

· eNB RRM: handover decision for load balancing is made by the RRM algorithm which involves SON configured parameters and radio measurements from UE and/or eNB itself. 

· UE RRM: cell reselection decision for load balancing is made by UE RRM algorithm which involves SON configured parameters via eNB and its radio measurements. 
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Figure 1 Framework for load balancing operation

Load information can be exchanged over X2 for RRM. Cell load should also be reported to the SON entity for optimization of parameters that will be used by the RRM. As described in [4] and stated above, RRM decision algorithms are expected to act on a msec – sec time-frame, while SON algorithms work on a minutes – weeks time-frame. So load information exchanged over X2 interface may be reported more frequently and based on other reporting criteria than load report to O&M with SON. 
The SON entity may be located in a centralized entity or distributed (in the eNB). A centralized allocation of mobility load balancing optimization functionality at O&M may be considered advantageous especially in a first phase of LTE. For example it facilitates the interaction with other optimization functionalities, e.g. mobility robustness optimization, capacity and coverage optimization etc, which are most likely to be allocated at the O&M as well.
When mobility load balancing optimization imply an excessively aggressive parameters settings in one cell,, some other optimization like capacity and coverage optimization need to be triggered. A centralized solution provides advantages to perform these interactions.
2.3 Load definition
So far, several definitions of load information have been shown in 3GPP, e.g. L1 measurements, available number of reference calls, coarse load indicator etc.
Load information should allow the source cell to predict the behaviour of the target cell if the current service connection is handed over to the target cell. Moreover, it should allow a proper modification of the HO control parameters, well related to the load gap between the two cells.

For these reasons load information should be defined in terms of precise measurements, considering both UL and DL and different type of services, for example, GBR, non-GBR services. Last, it should be understandable in multi-vendor environment. RAN1 has provided in LS R3-080039 a set of measurements for load balancing, fulfilling the above stated requirements, which should be then adopted as load balancing information definition.
3. Idle mode mobility load balancing optimization
For idle mode mobility load balancing optimization, we assume that a centralized SON entity, located in the O&M, optimize corresponding parameters that control UEs’ cell reselection behaviour based on the analysis of load and some other measurement reported from RAN and/or UE.
Measurements to be reported to the O&M include:

· Cell load.
· Number of redirection (load triggered, service triggered).
With the above mentioned measurements, SON may optimize and further control the following parameters that will be used in cell reselection
· Policy parameters controlling UE priority
· Threshold parameters for intra-frequency/IFRQ/IRAT cell reselection
O&M with SON may control threshold parameters in a direct manner, where the optimization algorithm changes their values reconfiguring them in the eNB.
For priority control, an indirect approach may be more likely, where O&M with SON defines policies in the form of other parameters, e.g. thresholds, to adjust the parameters for load balancing purposes, then eNB will use these policies to assign a UE-specific priority list to a particular UE. Specific policy parameters are FFS.
As an example, O&M may set a policy such that it allows the UE to first prioritize the frequency/layer providing the services that the UE is most likely to use, and then choose of remaining layers according to their load situation. eNB will assign the UE-specific priority for each particular UE. It may acquire UE capability in RRC connection request message and service history information from Subscriber Type from CN.
One objective of the idle mode mobility for load balancing optimization is to minimize mobility behavior in transition from idle to active e.g. redirection. The number of load/service-triggered redirections somehow could be used to measure how good the cell reselection parameters have been set.
4. Active mode mobility load balancing optimization
As to active mode mobility for load balancing optimization, O&M with SON may initially configure load thresholds above which the load/service-based handover will be trigger. RRM triggers the load/service-based HO and make decision on which cell will be the target, based on cell load information from other cell. SON may optimize thresholds through the analysis of measurement reports from RAN and reconfigure them. 
The cell load information for RRM needs to reflect load situation around the time instant of HO decision, hence load exchange over X2 for RRM should be within a short period. This load reporting period is configured by O&M and can be optimized by SON through the analysis of the number of load/service-based HO and its success rate. In order to reduce X2 signaling, it is possible for O&M to set threshold triggering X2 load report. This threshold should be separate with the threshold triggering load/service-based HO to allow load reporting being triggered earlier than load/service-based HO.

On contrast, reporting period of cell load to O&M can be longer because this load information is mainly used to optimize the threshold parameter configured for RRM to trigger HO decision; this threshold should not vary frequently and should be defined on the basis of averaged cell load for a long time period.
Possible measurement report from RAN to O&M comprises:

· Cell load

· Number of load/service-based handover and handover success rate.

· Overload counting

Then O&M with SON may further optimize the following parameters that will be used in RRM for load balancing:

· X2 Load report period 

· Load threshold triggering HO
· Load threshold triggering X2 load report
5. Conclusion and Proposals
Based on discussion above, the following measurements performed at eNB and the measurement report to O&M can be concluded:
· Cell load

· Number of load/service triggered redirection

· Number of load/service-based handover and handover success rate
· Overload counting

Also, the following control parameters need to be specified:

· Policy parameters controlling UE priority
· Threshold parameters for intra-frequency/IFRQ/IRAT cell reselection 

· X2 load report period

· HO threshold
· X2 load report threshold
We propose to agree on these measurements and control parameters above. We propose taking priority of radio bearer into account in defining load exchanged over X2.

Huawei volunteers to provide further text proposal for these measurements. 
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