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1. Introduction
The RAN3 use case, named “Cell Reselection / Handover Parameters Optimisation” is essentially about load balancing. The use case is clarified and proposed to be renamed as “Mobility Load Balancing Optimization” in [2]

 REF _Ref185845032 \r \h 
 \* MERGEFORMAT [3]. The objective of this use case is to cope with the unequal traffic load and fight local congestion. 
The purpose of this document is to propose text for TS 36.300, including inter-RAT mobility as well as the already agreed intra-frequency and inter-frequency mobility. It is also the ambition that the text shall be quite architecture independent (might not be needed if decision has already been taken before discussion of this doc).
An architecture proposal is treated in a separate document, see ref [4]. 
The discussion part is kept short as it has already been extensively discussed in 3GPP.
2. Discussion 
2.1 Inter RAT load balancing
When comparing Inter RAT load balancing with intra-LTE Inter-frequency load balancing we find both similarities and differences: 

· Similarity: Idle mode load balancing can be based on priority

· Similarity: Main load balancing objective can be same. 
· Difference: For IRAT, it is important to consider RAT service capability

· Difference: For IRAT, Load information etc can be expected to be different. 

As LTE + other RAT is a very significant deployment scenario, we propose to add this scenario into this SON Use Case definition. At this point in time it is unclear to what extent LTE incoming mobility can be included.
Proposal 1: Mobility load balancing for Inter-RAT mobility shall be included into the SON Use Case “Mobility Load Balancing Optimization”.
2.2 RRM or SON

To make a proposed use case text architecture independent we need to discuss RRM vs SON. For LTE it has already been agreed that there is no central RRM server, thus network RRM algorithms always execute in Node B. SON algorithms can execute in Node B or centralized above Node B. 

For this document we define RRM to include decision algorithms that act on msec – sec time-frame, and SON to be algorithms that work on minutes – weeks time-frame. Individual Radio resource decisions for a single UE are generally RRM decisions.
The individual handover decision is an RRM decision, done in the eNodeB. The individual cell reselection is an RRM decision done in the UE. Each RRM mobility decision is based on radio measurement values and configured parameters. 

For this use case, it is assumed that SON algorithms shall perform load based reconfigurations of parameters used for RRM mobility decisions.
Thus, we assume that there are both RRM and SON functions for mobility, we can discuss both, somewhat separately. 
So, It is also clear that the mobility load balancing SON algorithms need per-cell load information.

Intra-layer load based handover changes should always be done by changing configurations that applies generally in a cell, and configuration changes generally has to be done in multiple cells, in order not to cause mobility ping-pong and other unwanted effects.
Inter-layer load based handover optimization is radio wise simpler, as target and source cell are radio wise decoupled. UEs to be moved do not necessarily have to be at the cell edge. For inter-RAT handover, the service of the UE and capability of the layer need to be taken into account. 
For active mode handover, on RRM level, there could be two options, either 

1) The RRM algorithm directly takes into account cell load information, in addition to parameters set by the SON algorithm

or 

2) The RRM algorithm only takes into account parameters set by the SON algorithms, as SON has already taken cell load into account.

This document does not attempt to provide an exhaustive answer to this question. 

Some reasoning

As already pointed out intra-layer parameter changes are radio wise complex, and option 2 seems most suitable. 

Load-based Inter-layer handover is less complex from radio point of view and allowing option 1, the RRM algorithm could maybe react to congestion on a time scale of seconds. It is not clear to what extent this is needed. See also ref [4] for architectural arguments. 

Proposal 2: For mobility load balancing, the SON algorithms need cell load information. In addition RRM algorithms may need cell load information, but this is out of the scope of SON.
3. Conclusion
It is proposed to agree on proposals 1 & 2 above, and to add the following use case description in TS 36.300 Annex. 
Start of Changes
Annex X. SON use cases 

X.y Mobility Load Balancing Optimization
X.y.1
Scenario and objectives
The objective of mobility load balancing optimization is to:

· Balance load between cells and layers to maximize overall system capacity.

· Minimize the number of inter-layer handovers and redirections needed to achieve the load balancing.

· By load balancing, minimize negative effects of congestion due to overload.

These objectives apply to UEs in both Idle and Active mode. The scenarios include Intra-frequency, Inter-frequency and Inter-RAT mobility. The load balancing shall not affect the user QoS negatively in addition to 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 network deployments with overlay of high-capacity and low-capacity layers where high-capacity layer can have spotty coverage. 
X.y.2 Functionality

X.y.2.2 Idle mode

In Idle mode, UEs would be steered to the layer where they are most likely to receive the best service. When several layers are likely to provide good service to UEs, the UEs would be distributed across the layers for load balancing. This could be achieved by controlling Priority parameters, and parameters controlling how often UEs search for their higher priority layers. 

The efficiency of the service based traffic steering shall be optimized by observing service based handovers. 

For the intra-frequency case, idle mode mobility parameters would be kept coherent to active mode parameters, to avoid frequent handover on idle to active mode transitions.

Note: To know in which layer the UE is likely to receive good/best service, the RAN might need to receive additional information for each user from the CN, in addition to UE capabilities (This is TBD).
X.y.2.1 Active mode

In active mode, at pre-defined load conditions, UEs would be steered to other less loaded cells or layers to balance the load and handling congestion.

Each RRM handover decision is based on reported measurement values and configured parameters. SON algorithms perform load based reconfigurations of parameters used for handover decisions. To achieve this, the SON algorithm need load information from source and potential target cells. If also the RRM algorithm need load information is out of the scope of SON. 

X.y.3 Parameters and measurements

Input parameters 

Input parameters to the SON function are:

· Cell load;
· (Event counters like cell specific call drops, handover failures, redirection)
· NMS/EMS configuration data;

Outputs parameters
Output parameters from the SON function are:

· Threshold
· Hysteresis
· Offset
· Priority
· Ssearch parameters
· Other parameters controlling mobility or mobility measurements.
End of Changes
4. References


[1] TR R3.018 Evolved UTRA and UTRAN; Radio Access Architecture and Interfaces
[2] R3-072249, Load balancing use case involving cell reselection and handover parameters self optimization, Telecom Italia, Orange, T-Mobile, Telefonica, NTT DoCoMo
[3] R3-080356, Alignment of SON use cases for Optimization, Huawei.
[4] R3-080355, Architecture for self-optimization, Huawei, Telecom Italia, China Mobile





































































Page 1 of 5
3GPP


