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1          Introduction

In the previous RAN2#72 meeting, it was decided to use the logging scheme for ANR.  This T-doc focuses on the logging and reporting of ANR reports.
2          Discussions
The amount of cells that can be logged is likely to be limited.  At the minimum there should be at least one detected cell for intra-frequency, inter-frequency and IRAT respectively per source cell.  The small amount of cells that can be logged can be compensated by having more UEs performing ANR and vice-versa.  However, this (number of logged cells) also depends on the period of time the UE will be performing ANR measurements (i.e. dependent upon how long the UE spends in CELL_PCH, URA_PCH and Idle Mode).  The longer the UE spends performing ANR, the more it shall be able to log.

In [1] it is proposed that only the best cell is stored whilst in [2] it is proposed that the UE stop logging as soon as it reaches the maximum cells that it can store.  For a small amount of logged cells, a deterministic method (e.g. log only the best cell), may result in similar reports from the UE.  For example, consider the over shot case in Figure 1.  Cell 2 and Cell 5 are over shooters located on top of a valley and provide coverage at the top of the hill.  Cell 1, 3 and 4 are within the valley which is a residential area.  The over shooters are not wanted as neighbour to Cell 1 whilst Cell 3 and 4 are missing neighbours.  In this scenario, the over shooters have line of sight to the UEs in the valley but not the cells within the valley.  Hence the UE will detect the over shooters first and they are likely to be the best cell.  A deterministic method with limited storage (e.g. log only 1cell) will always report the over shooters and less likely to report the cells in the valley.  To avoid reporting the same unwanted cell repeatedly, each UE should be able to log different cells even thought they may not be the best cell so that collectively, the UEs participating in ANR provide a thorough picture of the neighbour relations.  The amount of logs (or cells) the UE can store per source cell should also be as large as possible so that it will always have additional space for newly detected cells.
Proposal 1: In a limited storage, the UE shall avoid logging neighbour relations in a deterministic manner.
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Figure 1: Over shooters casting onto a valley
The frequency of reporting can be triggered based, periodical or connection based.  In the triggered method, the UE will report a neighbour relation whenever one is logged.  This requires minimal storage (i.e. sufficient for one cell) at the UE and also reduces the amount of signalling per report.  However, it may cause a lot of unnecessary connections since it is likely that a lot of UE is used for ANR and they are likely to send the same neighbour relation report.  It is also possible that a UE having reported a neighbour relation will repeat this reporting after it has reported it to the network.  A mechanism is required to avoid reporting the same neighbour relation by the same and different UE.  Frequent reporting due to using the triggered based method may cause unnecessary uploads leading to interferences.  
In periodic reporting, the UE will periodically reports neighbour relations based on a period set by the network.  The network can assign different periods to different UEs so that it will not get a sudden upload of reports from many ANR enabled UEs.  UE with long reporting period will avoid repeating the same neighbour relation since it is likely to have moved whilst UE with short reporting will be able to gather more neighbour relations within a small area.  To avoid sending empty report, the UE need only make a connection to report if it has logged at least one neighbour relation.
In the third method the UE needs only indicate availability of report whenever it is connected.  This does not introduce additional uplink interference since the UE has a natural need to connect rather than connect for the sake of reporting.  Since different UE connects at different point in time, this is similar to periodic reporting with different period for different UE.  This will also avoid groups of UE reporting the same neighbour relation, if the UE logging scheme is not deterministic.
Proposal 2: The UE performs ANR report whenever it naturally connects to the network.

The UE is likely going to move to another cell and possibly move to a cell connected to a different RNC.   The RNC that the UE moves to may reside in a different core network.  In this case, the ANR report may not be useful to the RNC or it may be difficult to obtain information across the different core networks.  Hence, the network should provide a list of RNC ID in which the UE is allowed to upload its ANR reports.  This set of RNC ID can be signalled to the UE during ANR configuration.
Proposal 3: The UE shall only upload its ANR reports to a list of RNC IDs signalled by the network during ANR configuration.

The network evaluates whether a detected cell reported by the UE is worthy to be included in the NCL.  Here, the measured quantity of the radio condition (e.g. RSCP) of the detected cell as seen by the UE is an important input for the evaluation process.  It is likely that the UE can only log a limited number of samples or even a single sample (e.g. a single RSCP for each detected cell).  The radio condition at the point where the UE detected the neighbour cell should be logged and a further filtering should be applied.  If more than one sample can be logged, the UE needs to know where or when to measure and log this sample.  For example, the UE may log a sample every second after it has detected a cell and for each sample a filter is applied for 1 second.

Proposal 4: Discuss the point where the radio condition of the detected cell should be measured and logged and the duration of the measurement. 
3          Conclusion
The logging & reporting schemes are discussed in this T-doc.  It is proposed that:
Proposal 1: In a limited storage, the UE shall avoid logging neighbour relations in a deterministic manner.

Proposal 2: The UE performs ANR report whenever it naturally connects to the network.

Proposal 3: The UE shall only upload its ANR reports to a list of RNC IDs signalled by the network during ANR configuration.
Proposal 4: Discuss the point where the radio condition of the detected cell should be measured and logged and the duration of the measurement.
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