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1 Introduction
SA5 has new requirements on RAN2 for new KPIs which are listed below. This is as per the LS [1] received from SA5.
	To 3GPP TSG RAN WG2 group.
ACTION: 
3GPP SA5 would like to ask RAN2 to consider defining the following new measurements to support PRB usage distribution and IP throughput distribution:

(1) PRB usage distribution for average usage (total and per QCI)

(2) PRB usage distribution for peak usage (total and per QCI)


(3) IP throughput distribution for average usage

(4) IP throughput distribution for peak usage



2 Discussion
SA5 would like to extend the observability of existing KPI PRB usage and IP Throughput to further granular level with the histogram/distribution plots.

Unknown QCI
There is requirement from SA5 that the PRB usage distribution is calculated per QCI. RAN2 needs to clarify for the scenarios where E-RAB is not assigned with any QCI, how should the mapping be done for the distribution plot. The clarification is also applicable for the existing KPI [2] for PRB usage per QCI. 

Observation 1 It could be problematic for plotting the distribution per QCI when the E-RABs are not assigned any QCI.

One option could be to map all the E-RABs with unknown QCI to unknown bin in the plot.
Proposal 1 Map the unknown QCI to an unknown bin for the distribution/histogram plot.
Distribution Formula
The existing formula for PRB usage is provided below.

	Definition
	Total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL

-
UL

Detailed Definitions: 
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 , where explanations can be found in the table 4.1.1.1-1 below.




Table 4.1.1.1-1
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	Total PRB usage. Percentage of PRBs used, averaged during time period 
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. Value range: 0-100%
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	A count of full physical resource blocks.

For the DL, all PRBs used for transmission shall be included.

For the UL, all PRBs allocated for transmission shall be included.
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	Total number of PRBs available during time period 
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.

For an eNB serving one or more RNs, all PRBs regardless of RN subframe configurations shall be counted.

(NOTE)
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	The time period during which the measurement is performed.


The goal is to now provide distribution/histogram, so basically a transformation from continuous average value to discrete instantaneous samples is needed.

Considering there are 
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samples during time 
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, each sample value at instant 
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 (example figure shown below) can be computed as
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Sample N = 8

Figure 1: Discrete Representation
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	Total PRB usage at discrete sample 
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. Percentage of PRBs used, instantaneous value at discrete sample 
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. Value range: 0-100%
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	A count of full physical resource blocks at discrete sample 
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.

For the DL, all PRBs used for transmission shall be included.

For the UL, all PRBs allocated for transmission shall be included.
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	Total number of PRBs available during instantaneous sample 
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.

For an eNB serving one or more RNs, all PRBs regardless of RN subframe configurations shall be counted.

(NOTE)
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	The instantaneous sample at which the measurement is performed.


The PRB usage distribution is plotted either by eNB by mapping the above instantaneous samples to the respective bins or by OAM after the samples are received from eNB.
Observation 2 The legacy KPI formula does not represent the distribution/histogram plot. Hence, a discrete representation is needed to justify the new requirement put by SA5.
Proposal 2 Use discrete representation for PRB usage distribution and IP Throughput distribution formulas.
Results in eNB or OAM
In [3], it has been mentioned that it should be discussed whether the eNB should generate the PRB usage distribution and IP through distribution based upon OAM requirement or whether eNB should send the samples to OAM so OAM can perform the generation of the results. However, our view is that it can be left to implementation. None of the legacy KPI has been specified as where the results should be generated. It is also possible that results are generated at both eNB and OAM. Hence, it should be left for implementation as where post-processing of the samples are done.

Observation 3 It is not essential to specify where the distribution results are produced for the samples generated samples by eNB.

Proposal 3 The entity which performs the result generation based upon eNB samples can be left for implementation.

3 Conclusion

In section 2 we made the following observations:
Observation 1
It could be problematic for plotting the distribution per QCI when the E-RABs are not assigned any QCI.
Observation 2
The legacy KPI formula does not represent the distribution/histogram plot. Hence, a discrete representation is needed to justify the new requirement put by SA5.
Observation 3
It is not essential to specify where the distribution results are produced for the samples generated samples by eNB.


Based on the discussion in section 2 we propose the following:
Proposal 1
Map the unknown QCI to an unknown bin for the distribution/histogram plot.
Proposal 2
Use discrete representation for PRB usage distribution and IP Throughput distribution formulas.
Proposal 3
The entity which performs the result generation based upon eNB samples can be left for implementation.
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Figure 1: Discrete Representation
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