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1 Introduction
This contribution is a revision of R2-1709468 [5], and the delta is as below:

· an example is added, i.e. figure 2 as well as corresponding analysis

· some updates on proposals

· some editorial changes
In this meeting, we have a discussion paper on overview on new LTE measurements [1].
As indicated in RAN2#99bis agenda, there is a guideline for TEI15:
This AI is to enable TEI15 proposals to be submitted for information. No time budget is allocated for this meeting and will be discussed starting from RAN2#100.

This paper is to provide technical analysis on new measurement on IP throughput distribution and it is just for information.
2 Discussion
2.1
Existing IP throughput measurement
In TS 36.314 [2], IP throughput measurement has already been specified.
Currently, the IP throughput is to measure over Uu the IP throughput independent of traffic patterns and packet size during a time period T. The measurement is performed per QCI per UE. There are two measurements:

- Scheduled IP Throughput in DL
- Scheduled IP Throughput in UL

It is noted that SA5 did not mention IP throughput for MDT, so we do not list existing RAN2 measurement Scheduled IP throughput for MDT.

2.2
SA5 requirements on IP throughput distribution measurement
According to the SA5 LS [3], SA5 requirements are listed as below:
To 3GPP TSG RAN WG2 group.

ACTION: 
3GPP SA5 would like to ask RAN2 to consider defining the following new measurements to support IP throughput distribution and IP throughput distribution:

(1) IP throughput distribution for average usage (total and per QCI)

(2) IP throughput distribution for peak usage (total and per QCI)


(3) IP throughput distribution for average usage

(4) IP throughput distribution for peak usage

In the LS, SA5 also attached a SA5 discussion paper [4] on more details, e.g. the drawbacks of existing IP throughput measurements and the use case of IP throughput distribution measurement.
Currently, the existing IP throughput measurements are related to average usage, so average usage should be considered in new measurements. Based on SA5 requirements, it is our understanding that two new measurements need to be defined:
- Distribution of Scheduled IP Throughput in DL (per QCI)
- Distribution of Scheduled IP Throughput in UL (per QCI)
Observation: Two new measurements on IP throughput distribution need to be defined in RAN2:
- Distribution of Scheduled IP Throughput in DL (per QCI)
- Distribution of Scheduled IP Throughput in UL (per QCI)
2.3
Proposed solutions
In existing IP throughput measurement, the time period for one measurement is T and the minimal value is 5 minutes (see granularity period definition in section 5 Annex). The measurement is per QCI per UE.

With new measurement of IP throughput distribution, there needs a smaller time period t so that there are N sampling periods. For each sampling period, for a certain QCI, there is one IP throughput measurement for one UE, and thus there may be some IP throughput samples depending on UE numbers.
Based on the collected IP throughput samples, OAM could get an IP throughput distribution (which is per QCI). For example, the following figure (from [4]).
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Figure 1: one example of IP throughput distribution
Figure 2 shows an example on how to get IP throughput samples. It is assumed that measurement period T is 5 minutes (this metric is from existing definition) and smaller time period t is 1 second. As a result, the eNB will get X IP throughput values for one cell.
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Figure 2: one example on how to get PRB usage samples
As shown in figure 2, in the smaller period, the collected IP throughput samples may depend on the following factors:
(1) whether 0 kbps is counted or not. It is noted that 0 kbps only occur where all buffered data is included in one initial HARQ transmission. If there is no data transmission in this period, there is no IP throughput sample
(2) UE numbers. If there are more UE numbers, there may be more samples.
From OAM point of view, it can directly get the final measurement from eNB or it can perform some calculations based on inputs from eNB. There are two possible solutions:
Solution 1:
eNB can collect all samples and then send them to OAM. OAM could generate the IP throughput distribution based on all samples.

Solution 2:
eNB can collect all samples and then generates the IP throughput distribution based on OAM requirements (e.g. distribution granularity). eNB sends the IP throughput distribution to OAM.
For both solutions, there are metircs, e.g. T, t, distribution requirements, and we think these metrics should be configurable and it depends on SA5 definitions (as per legacy way). In addition, the IP throughput of one sample could follow the existing IP throughput measurement.
In general, the RAN2 impacts due to new measurements are summarized as below:

- introduce two new measurements on IP throughput distribution

- for each new measurement, there is a definition and existing IP throughput measurement can be re-used

Proposal 1: It is proposed RAN2 to introduce two new measurements on IP throughput distribution:

- Distribution of Scheduled IP Throughput in DL (per QCI)
- Distribution of Scheduled IP Throughput in UL (per QCI)
Proposal 2: Regarding what eNB should report the new measurements, it is proposed RAN2 to discuss solution 1 and solution 2.
3 Conclusion

In this paper, we discuss new measurements on IP throughput distribution. In general, on top of existing IP throughput measurements, there are not much RAN2 impacts due to new measurement. It is proposed:

Proposal 1: It is proposed RAN2 to introduce two new measurements on IP throughput distribution:

- Distribution of Scheduled IP Throughput in DL (per QCI)
- Distribution of Scheduled IP Throughput in UL (per QCI)
Proposal 2: Regarding what eNB should report the new measurements, it is proposed RAN2 to discuss solution 1 and solution 2.
A CR related to the new measurement on IP throughput distribution is provided in [6].
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5 Annex
5.1
Granularity period
5.4.1.4
Granularity period (from SA5 spec TS 32.401)
The granularity period is the time between the initiation of two successive gatherings of measurement data. 
Valid values for the granularity period are 5 minutes, 15 minutes, 30 minutes, 1 hour. The minimum granularity period is 5 minutes in most cases, but for some measurements it may only make sense to collect data in a larger granularity period. The granularity period shall be synchronised on the full hour, but its value is not required to be changeable during the lifetime of the job.

5.2
Scheduled IP Throughput in DL
4.1.6.1
Scheduled IP Throughput in DL

Protocol Layer: PDCP, RLC, MAC
	Definition
	Scheduled IP Throughput in DL. Throughput of PDCP SDU bits in downlink for packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data in a data burst. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP. 

This measurement is obtained by the following formula for a measurement period:
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For small data bursts, where all buffered data is included in one initial HARQ transmission,  
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Explanations of the parameters can be found in the table 4.1.6.1-1 below.
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