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1 Introduction

In this contribution we want to take a more detailed look at so called “Dependent KPIs”, and propose that 3GPP should not specify separate target KPI requirements for these dependent KPIs.  Instead it is proposed that 3GPP, after technology specification, reports the realisable KPI values for a number of agreed deployment scenarios and do not consider these KPIs as separate requirement KPIs, but only as KPIs for reporting.
2 Rationale
We consider a KPI to be a “dependent KPI” when its value depends on already defined other KPIs and additional parameters that are not under direct 3GPP control. Therefore, when specifying target values for the other KPIs, 3GPP has no further control possibilities to meet /not meet the dependent KPI value. 
In the next sections we discuss two dependent KPIs, i.e. Area Traffic Capacity and User throughput. Note that neither of these 2 KPIs was a requirement KPI in ITU for IMT-A.

2.1 Area Traffic Capacity


The Area traffic Capacity can be computed as follows:

Area Traffic Capacity = Cell spectral efficiency * BW * Cell density

Using the evaluation targets for IMT-Advanced in TR 36.912 as a baseline, the concerning computations can be found in table 1:

[image: image1.png]Deployment descr  Coverage percell  Cells/km2  BW (MHz) __Average SE__Capacity Mbps/km2
Indoor DL 2 cells in 120x50m 3000 333 10 3 10000
Indoor UL |2 cells in 120x50m 3000 333 10 2 7500

Dense Urban DL 8.6 10 26 22516
Dense Urban UL 8.6 10 18 15588
Urban DL 139 10 22 3205.8

Urban UL 139 10 14 196

Rural DL 12 10 11 13.2

Rural UL 12 10 0.7 8.4





Table 1: IMT-A Area Traffic Capacity computations
As can be seen in the table, if the cell SE target is determined, the Area Traffic Capacity is determined by the assumed BW and cell density.

In order to illustrate the dependence of traffic capacity as a KPI and at the same time get a first idea of what would be realistic area traffic capacity KPI values for 5G, we make a similar computation in table 2 for 5G based on following formula:

Area Traffic Capacity = TRP spectral efficiency * BW * TRP density

Table 2 is based on the assumption that we would realise a [3 * IMT-A] cell SE for 5G and is further based on (what we assume could be) reasonable deployment scenario parameters:
[image: image2.png]Deployment descr Coverage per TRP. TRP/km2 BW (MHz)  Average SE__Capacity Gbps/km2
Indoor DL 12 TRPs in 120 * 50m 500 2000 1000 ) 18000
Indoor UL 12 TRPs in 120 * 50m 500 2000 1000 6 12000
Dense Urban DL_| Macro: 15D =200m 8.6 200 78 1351
Micro: 3 per macro 259.8 1000 78 20264
TOTAL 21615
Dense Urban UL_| Macro: 15D =200m 8.6 200 54 93.53
Micro: 3 per macro 259.8 1000 54 14029
TOTAL 14964
Urban DL 139 200 66 1835
Urban UL 139 200 42 1168
Rural DL 12 200 33 079
Rural UL 12 200 21 0.50





Table 2: Example IMT-2020 Area Traffic Capacity computations
Since both the BW available at a certain location, and the TRP density in a certain location are not under control of 3GPP but under control of the operators/regulators, 3GPP has no means to ensure that an area traffic capacity can be met other than by controlling the SE. Therefore it makes little sense to specify separate KPI requirement values for the area traffic capacity in addition to KPI requirements values for the TRP spectral efficiency. 
Table 2 should be seen as an initial indication of what could potentially be realisable area traffic capacity KPI values. When reporting the values to external parties, the reported values should be based on simulation. 
Proposal 1: 
3GPP will not specify requirements for the Area Traffic Capacity KPI, but will later report the obtainable Area Traffic Capacity for the different deployment scenarios that will be included in TR38.913.
2.2 User throughput


A similar situation exists for the User throughput which can be computed as follows:

User throughput = User spectrum efficiency at 5% * BW

The user throughput KPI is directly dependent on the user spectrum efficiency at 5% for the concerning deployment scenario, for which we have a separate KPI, and the BW available at the concerning location. 3GPP has no more degrees of freedom than controlling the user spectrum efficiency at 5% for meeting the user throughput KPI.
In order to illustrate the dependence of user throughput as a KPI and at the same time get a first idea of what would be realistic user throughput KPI values for 5G, Table 3 performs initial calculations assuming that we could realise a [3 * IMT-A] user SE for 5G and is further based on (what we assume could be) reasonable deployment scenario parameters. 

In this case one additional consideration should be made: the user throughput is assumed to be obtained by burst simulations to reflect a realistic deployment situation. It is not very straightforward to estimate the 5% SE that will be obtained by burst simulations from the 5% SE full buffer KPI, but if we assume a typical 66% cell load resulting in an average number of 3 active users
, we should be able to scale the full buffer results (obtained based on assuming 10 active users per TRP) by a factor 10/3=3.3. Note that this only captures the effects of sharing the channel with fewer users, but neglects the impacts of lower interference.
[image: image3.png]BW (MHz) ncy Unscaled User throughput (Mbps) aled User throughput (Mbps)

Indoor DL 1000 300 500
Indoor UL 1000 210 620
Dense Urban DL 200 a5 135

1000 25 675
Dense Urban UL 200 20 %0

1000 150 450
Urban DL 200 26 108
Urban UL 200 18 54
Rural DL 200 24 7
Rural UL 200 9 27





Table 3: Example User Throughput computations (full buffer)

More detailed values for this KPI for the different deployment scenarios shall be obtained from simulations. I.e. again 3GPP should not report the computed values above, but report consensus values based on simulation.

Proposal 2: 
3GPP will not specify requirements for the User Throughput KPI, but will later report the obtainable User Throughput for the different deployment scenarios that will be included in TR38.913.
3 Conclusion

RAN is asked to consider the following proposals:

Proposal 1: 
3GPP will not specify requirements for the Area Traffic Capacity KPI, but will later report the obtainable Area Traffic Capacity for the different deployment scenarios that will be included in TR38.913.
Proposal 2: 
3GPP will not specify requirements for the User Throughput KPI, but will later report the obtainable User Throughput for the different deployment scenarios that will be included in TR38.913.
� To assess the user experienced datarate at lower loads, the expected number of active users (given that at least one is active) at that load could be calculated as N = 1 / (1-utilization). For example, for 66% utilization this becomes N = 1/(1-0.66) = 3. 





� Note that in this case for the dense urban deployment scenario, the user throughput cannot directly be computed by adding up the user throughputs from both carriers since this concerns different users.








