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Discussion and Decision
1 Introduction
At RAN2 #79 meeting, Received Interference Power (RIP) measurement was discussed and the agreements are found below:

	Agreements
For collection of LTE Received Interference Power measurement…

1
Periodic RIP measurement collection shall be supported with periodicity {100ms, 1s, 10s}

2
For each measurement collection period one sample is logged, where one sample corresponds to a 100ms measurement period as specified in TS 36.133.

3
Add a note in stage-2 that RIP is considered to be a cell measurement.


According to the agreement, one sample with period being 100 ms as specified in TS 36.133 will be logged as raw data for eNB to calculate MDT measurement.
However, from use case perspective, which was not really considered during the discussion, logging only one sample when there are multiple samples for a particular collection period may be insufficient and even misleading in some cases, and restrict the sample period to 100 ms is unnecessary from the use case perspective and will limit the implementation flexibility.
2 Discussion

The use case for the RIP measurement is to support detection of uplink coverage The TCE may estimate whether the uplink coverage is path loss limited or interference limited by comparing the RIP measurements with an estimate of the noise floor in the cell. One way to estimate the noise floor is to take the minimum of the RIP measurements received over a long period (e.g. 24 hours). In order for such a noise floor estimate to be accurate, the number of measurements needs to be large enough and the measurement time for each measurement should be short enough (without a lot of time averaging).

Currently, during one MDT collection period (100ms, 1s or 10s), only one sample with period being 100ms will be logged, which might leads to inaccurate estimation in TCE due to too few measurement results. Also, when MDT collection period is 10s and sample period is 100ms, there will be 1000 possible samples but only one of them will be logged by MDT. The values of each possible sample might vary substantially. Thus, it will be difficult to reflect the real situation only by observing one particular sample, and will be misleading even in some cases.
To support the use case, the information should be reported to TCE as detailed as possible, as too much processing, such as the filtering will hide the fluctuations of the measured quantity. However, there was concern that huge amount data might be logged and reported to TCE if eNB report all “raw” data without any filtering. Probability density function (aka PDF) can be considered a solution, i.e. to divide the value range of RIP to certain number of “bins” and for each “bin” to log the number of samples corresponding to the value range of the bin. 

Probability density function can balance both measurement quantity and measurement data amount very well. The total data amount is fixed, depending on the number of bins, instead of the number of samples. The distribution characteristic is reserved, which is essential to estimate noise floor.
In order to be able to detect the noise floor accurately, the probability density function needs to have sufficient magnitude resolution in the low end (i.e. "low" and "very low" values should not be lumped together in the same bin). The more the “bins” that are defined (i.e. the smaller the size of each “bin”), the more accurate noise floor can be estimated by TCE. On the other hand, the more “bins” that are defined, the more resources would be needed for eNB to handle it. The number of “bins” and the size of each “bin” can be left to eNB implementation.
Proposal 1
It is proposed to consider probability density function to log RIP measurement.

Proposal 2
It is proposed to leave implementation to decide the detail of probability density function, i.e. the number and size of “bins”.

Regarding the period of sample, there might be several alternatives: eNB might take sample every100 ms (as defined in 36.133), or take sample for each subframe (i.e. every 1ms), or similar. From use case perspective, the essential part is the value of sample period to support good performance for the use case. As discussed previously, a smaller averaging period results in a better overall result. The 100 ms value is rather long noting that a subframe is 1ms. In order to provide some guidelines of valid sample periods without restricting possibilities a maximum value can be defined. Thus any smaller sample period can be used to support the use case as well. Samples with smaller sample period will provide more detailed information. The suggestion is to take the already available averaging period in TS 36.133 as the maximum sample period.   
Proposal 3
It is proposed to define the maximum value of sample period to 100 ms.

3 Conclusion
Based on the above, it is proposed that:

Proposal 1
It is proposed to consider probability density function to log RIP measurement.

Proposal 2
It is proposed to leave implementation to decide the detail of probability density function, i.e. the number and size of “bins”.

Proposal 3
It is proposed to define the maximum value of sample period to 100 ms.

A CR based on these proposals can be found in R2-124658 [1].
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