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Rationale

In the LTE network, most cell traffic intensively breaks out in certain short times and recovers to normal very quickly. The figures below give an example of the distribution of cell traffic.
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Figure 1 Data Volume in DL 
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Figure 2 Data Volume in DL Distribution Curve
In Figure 1, x-ray represents the time when the Data Volume in DL is recorded, and the y-ray represents the value of Data Volume in DL. Here, Data Volume in DL is recorded in each second and the values are plotted with blue lines. For example, the traffic at 2nd second and 7th second are very high. The sum of Data Volume in DL of 2nd second and 7th second is 17MB which accounts for almost 80 percent of the total traffic of Data Volume in DL during the measurement period. This can be also reflected in Figure 2. 
We propose to use main traffic time to represent the time which the accumulated network data volume during such time is very high.  

Main traffic time (MTT) can be defined as following:

DL Main Traffic Time: The time duration which the accumulated DL data volumes are generated and reach the operator pre-configured threshold.
UL Main Traffic Time: The time duration which the accumulated UL data volumes are generated and reach the operator pre-configured threshold.
MTT PRB Usage
PRB usage is a measurement for operator to evaluate the load condition of network. In 3GPP TS 36.314[1], Total PRB usage is defined as the following: 
Total PRB usage. Percentage of PRBs used, averaged during time period 
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. Value range: 0-100%
Table gives the PRB usage per second during one minute.

	Time(s)
	PRB usage per seconds
	Average PRB usage
	MTT PRB usage

	1~10
	{13.2%,9.9%,11.8%,13.6%,15.6%,3.5%,6.9%,3.6%,25.8%,8.1%}
	11.2%
	16%

	11~20
	{8%, 63%, 20%, 15%, 26%, 14%, 76%, 15%,16%,16% }
	27%
	69%

	21~30
	{38.1%,28.2%,32.1%,27.2%,74.1%,25.1%,29.4%,18.2%,11.7%,8.4%}
	29.2%
	36%

	31~40
	{44.02%,0.67%,11.34%,33.5%,66%,0.5%,0.7%,1.9%,0.6%,0.8%}
	16%
	55%

	41~50
	{21.4%, 20.1%, 21.1%, 21.3%, 21.1%, 20.4%, 20%, 20.2%, 20.7%, 20.5%}
	20.7%
	20.8%

	51~60
	{43.5%,8.2%,57.7%,15.4%,10.7%,34.8%,18.2%,2.8%,59%,30.3%}
	28.1%
	37%


We take PRB usage of the second and fifth ten seconds as examples to show two statistics comparison in two different scenarios during a measurement period of 10 seconds.In most scenarios, since PRB usage is in proportion to the data volume generated, PRB usage may be too high during the data burst time which may lead the reduce of the data volume growing. So the PRB usage in data burst time is measured here.
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Figure 3 DL Data Volume & DL PRB Usage Distribution
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Figure 4 DL Data Volume & DL PRB Usage Distribution
In Figure3 and Figure 4, the top of the figures shows the average PRB usage and PRB usage of main traffic time during 10 seconds respectively. The bottom of the figures gives the detailed PRB usage in every second.  Figure 3 shows the PRB usage information of the scenario without data burst during the period from 51st second to 60th second, the average PRB usage is 20.7 percent and the PRB usage of main traffic time is 20.8 percent. Figure 4 shows the detailed information of PRB usage of the scenario with data burst during the period from 11st second to 20th second, the average PRB usage is 27 percent while the PRB usage of main traffic time is 69 percent.

In 3GPP SA5 TS 32.425[2], PRB usage related measurements as a useful measure of cell load is defined as the following:
DL Total PRB Usage: This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose.
UL Total PRB Usage: This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink for any purpose.
Also, the granularity period is described in TS 32.401[3] as follows:
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. 
It can be inferred that the DL/UL Total PRB usage described in TS 32.425[1] is an average measuring result forwarded to the management system in a minimum granularity period of 5 minutes. To recognize the scenarios which the network with traffic burst and provide more information for operators, eNode B should also provide PRB usage related measurements of main traffic time as follows: 

DL MTT PRB Usage: This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink of DL main traffic time. This measurement shows whether a cell is under high loads or not in the scenario which a cell in the downlink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
UL MTT PRB Usage: This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the uplink of UL main traffic time. This measurement shows whether a cell is under high loads or not in the scenario which a cell in the uplink may experience high load in certain short times (e.g. in a second) and recover to normal very quickly.
With this information, operator will be able to monitor the network load conditions with DL/UL MTT PRB Usage in the scenario which the network load changes very fast, and take this measurement as input to improve the user experiences and optimize the network when needed. 
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Detailed proposal

Proposal 1: It is proposed to add use case and definition of MTT PRB usage in 32.425.

Proposal 2: It is proposed to add use case and definition of MTT PRB usage in 32.425, some coordination work may be needed with RAN2.
TOP Busiest times contribute most of the traffic
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