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1. Introduction
The mobility related parameter tuning always consumes huge efforts for operators. The network performance will be immediately deteriorated (e.g. HO failure) if it is not well calibrated. The requirements for this SON functionality are captured in [1] as Mobility Robustness Optimization use case. However, cell reselection scenario is not fully studied and its related parameter tuning is not explicitly addressed. In the worst case, network performance can be severely damaged. This contribution will analyze the cell reselection topic and discuss the SON requirements on it. 
2. Discussion
There are three distinct cases of cell reselection: intra-frequency, inter-frequency and Inter-RAT. Each one of them requires manual setting of mobility parameters cell by cell. Operator sets the parameters based on experiences, the target is to achieve reasonable cell reselection policy in the cell so that UE can have good service when connected to the network. 

These three cases will be discussed separately. 
2.1. Intra-frequency
In intra-frequency case UE performs cell reselection based on measurement rules and parameters like Sintrasearch, Qoffsets,n [2].
An important issue is so called Ping-Pong cell reselection. When parameters are improperly set, UE will constantly reselect its camped cell alternatively. During the cell reselection time, it can not be paged. This brings direct impact to network performance and user experience. 
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In the worst case, UE will only camp in a cell for 1 second [2]. As for the reselecting time, it is an implementation issue but it should involve some baseband software initialization which should not take too long. All together, the chance that a UE misses a paging message because of continuous cell reselection is not high.
Damage to the network performance: Low
2.2. Inter-frequency
In inter-frequency case UE performs cell reselection based on priority, measurement rules and parameters like Snonintrasearch, Threshx, high,TreselectionRAT [2].
The ping-pong cell reselection in this case can be illustrated as:
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The difference with the intra-frequency case is that, now the reselecting time can be potentially longer. For inter-frequency cell reselection, besides the baseband software initialization, part of RF module will also need to be restarted. Therefore the chance of missing a paging message gets higher.

Damage to the network performance: Medium

2.3. Inter-RAT
In inter-RAT case UE performs cell reselection following the same rules as inter-frequency. i.e. based on priority, measurement rules and parameters like Snonintrasearch, Threshx, high,TreselectionRAT [2].
However, different from inter-frequency case, every time before UE camps to a cell, it has to perform the LAU/RAU or TAU. The Registration procedure takes at least several seconds. Therefore in inter-RAT case, the ping-pong cell reselection becomes a really serious problem. The UE unavailable time could be even longer than UE idle time. The 3G trial test performed by China Mobile has revealed such problem. The ping-pong cell reselection in this case can be illustrated as:
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Besides the UE unavailability issue, there are two other problems:

· It drastically increases the signalling burden on air interface

· It consumes more UE power therefore the UE usage time is reduced
Damage to the network performance: High
3. Conclusion
Cell reselection parameters need to be carefully set otherwise it damages the network performance. In the worst case (Inter-RAT), it greatly reduces the success rate of service request (for MOC, RRC request; for MTC, paging). 
To be able to fully utilize SON to cover such cell reselection parameter calibration, there has to be some measurements that can reveal the improper behaviors of a cell. The paging success rate of a cell is a good performance counter for this use case. When cell reselection parameters are not correctly set, the paging success rate of this cell should be noticeably lower than other cells. However, since a paging message is always delivered to the whole TA area, it is not possible to differentiate the paging success rate within a TA. An imprecise solution could be, e.g. if a UE is continuously paged 3 times and it responses at the last time from a cell, then the first 2 paging failures will be counted to the corresponding cell. 
Proposals:
1. Agree on the above cell reselection SON use case:

1) Input: cell paging success rate
2) Output: Optimized cell reselection parameters.

2. Adopt the text proposal below. Practically the mobility robustness optimization use case can be updated to cover such requirement.
4. References

[1] TR 36.902, Self-configuring and self-optimizing network use cases and solutions
[2] TS 36.304, User Equipment (UE) procedures in idle mode

5. Text Proposal
********************change start***************************

4.5
Mobility robustness optimisation

4.5.1
Use Case description

Manual setting of HO parameters in current 2G/3G systems is a time consuming task. In many cases, it is considered too costly to update the mobility parameters after the initial deployment. 
For some cases, RRM in one eNB can detect problems and adjust the mobility parameters, but there are also examples where RRM in one eNB can not resolve problems:
· Identifying and avoid using non-suitable neighbours. 

The eNB for the source cell can not always detect when a handover was performed to a non-suitable cell. One example of this is radio link failures occurring shortly after the UE has connected to the target cell. 

· Identifying problematic settings of cell selection/reselection parameters. 

· Minimize handovers immediately after initial RRC connection establishment. 

If the idle and active mode mobility parameters are not well aligned, this may result in a large number of handover shortly after the UE has transited from idle to active mode. For the scenarios where this behaviour is not intended, or where the number of handover exceeds an acceptable level it would be beneficial to be able to detect and control this behaviour.

4.5.2 
Solution Description

4.5.2.1 
Input data, definition of Measurements or Performance data



-
cell paging success rate
4.5.2.1 
Output, influenced entities and parameter



-
optimized cell reselection parameters
4.5.2.3 
Impacted specifications and interfaces



-
TS 36.314 E-UTRAN Layer 2 Measurements

























































1s in worst case





Camped to cell A




















Camped to cell B





Reselecting to cell A






































Reselecting to cell B





Camped to cell A





























Time





1s in worst case





Camped to cell A





Camped to cell B





Reselecting to cell A





Reselecting to cell B





Camped to cell A





Time





1s in worst case





Camped to cell A





Camped to cell B





Reselecting to cell A





Reselecting to cell B





Camped to cell A





Time








1
4

