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1 Introduction

During RAN4#70bis, the topic of the EIRP accuracy requirement was discussed, however no conclusion was reached. Two types of analysis were presented relating to EIRP accuracy; the first being the accuracy level achievable with today’s passive systems and the second the impact of the EIRP accuracy on the predictability of network performance.
This paper considers further the impact of EIRP accuracy on network performance. In the previous contribution, the impact of EIRP variation on variation of SINR experienced at different points within a served cell in a hexagonal macrocell deployment was considered. It was observed that the SINR variation is in fact relatively low near to the cell edge, due to the fact that variation of EIRP causes cell boundaries to move, and for cell edge UEs it is quite often the case that poor coverage from one cell is compensated by better coverage from another. Near the cell centre, on the other hand the SINR variation is larger and can become quite significant with large EIRP variations, since the serving cell for cell centre UEs is not impacted by cell boundary movements and the SINR varies in proportion with the variation of EIRP from the serving cell.

During the discussion on the SINR variation results, it was commented that other figures of interest would be the impact of EIRP variation on UE throughput and on “outage”.

2 Simulation setup and previous results
As in the simulations presented in [1], a 3 sector/site macro network has been simulated with a relatively large ISD (2.8km) and a penetration loss of 20dB for all UEs to represent a scenario in which achievable UE throughputs can become noise limited. The simulation is run multiple times. During each run, TX power and RX SINRs are static (i.e. do not vary with time), and an SINR distribution is calculated. In between runs, the EIRP from each sector is deviated randomly according to the indicated EIRP variation parameter.
SINR and throughput are calculated across the whole area of the centre sectors during each simulation run. Throughput is calculated by means of a modified Shannon mapping from SINR, as described in [3]. CDFs of SINR and throughput are made in order to pick out the 5th, 95th and mean throughput of each run. Then, the variance of the 5/95/mean percentiles between runs are calculated using data from a large number of simulation runs.

Additonally an “outage threshold” was set and during each simulation run, the proportion of the cell area that is in outage is calculated. The outage threshold was defined in such a manner that with an EIRP variation of 0dB, the outage level is 1% of the total cell area. The variation of outage proportion of the cell area between runs was then calculated.

Further simulation assumptions are detailed in the appendix. For convenience, the SINR results from [1] are repeated below.
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Figure 1 99% Variation level of SINR variation between simulation runs vs EIRP variation
3 The impact of EIRP variation on UE throughput
As discussed in section 2, the variation of 5th, mean and 95th percentile UE throughput between simulation runs was calculated. In the figure below, the throughput variation is expressed as a percentage of the 5/95/mean throughputs that are achieved with no EIRP variation. The percentage variation is the maximum percentage by which the throughput varies in 99% of the simulation runs.
[image: image2.emf]2 3 4 5 6 7 8

0

5

10

15

20

25

30

35

EIRP Variation (dB)

Uncertainty in throughput

 

 

Mean

Cell Edge

Cell Centre


Figure 2 99% variation of throughput between simulation runs vs EIRP variation
For large amounts of EIRP variation, the variation in throughput is unacceptable. For EIRP variation levels of 2-2.5dB, the throughput variation is less than 5% for mean and cell edge, and just over 5% for cell centre. In a real network deployment, other factors (such as fading, amount of freedom in mounting antennas with exactly the desired orientation, variation in device performance etc.) are likely to cause a much larger uncertainty in throughput. Thus it can be concluded that as a minimum requirement, 2-2.5dB EIRP variation leads to reasonable throughput predictability.

4 The impact of EIRP variation on “outage”

Figure 3 indicates the variation in the percentage of the cell area that is in outage. It is observed that the amount of outage is in fact not much influenced by the EIRP variation in this scenario. This is due to the fact that most UEs at the coverage limit receive similar signal levels from multiple cells, and if one cell reduces EIRP, often the reduction is often compensated by another cell which does not have the same amount of EIRP reduction.
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5 Conclusion

A minimum EIRP accuracy requirement should be sought that is reasonable in terms of enabling reliable network performance and which does not unnecessarily restrict the ability to differentiate equipment designs.

The current conducted power accuracy is already +-2dB, and aspects such as antenna variation, feeder cable variation will cause a much greater EIRP variation.

These simulations indicate that the variation in SINR, throughput and EIRP in a macro network with 2.25dB EIRP variation is acceptable as a minimum requirement. In a real network deployment, apart from EIRP there are likely to be other sources of SINR throughput uncertainty that are much larger than the numbers indicated by the simulation.
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7 Simulation assumptions

	Parameter
	Value

	Layout
	Hexagonal grid, 3 sector

	ISD
	2800m

	Penetration loss
	20dB

	Shadow Fading
	10dB

	Pathloss
	128.1 + 37.6log10(R)

	MCL
	70dB

	Antenna beamwidth (horizontal)
	65 degree

	Antenna beamwidth (vertical)
	10 degree

	Antenna FTB
	20dB

	Definition of “EIRP variation”
	3*standard deviation of the Gaussian PDF of dB difference to the stated EIRP (99.8 percent)

	Definition of “SINR variation”
	2*estimated standard deviation of the SINR between simulation runs (i.e. 99 percent)

	Definition of “Throughput variation”
	2*estimated standard deviation of the throughput between simulation runs (i.e. 99 percent) / Throughput with 0dB EIRP variation

	Definition of “Outage variation”
	Outage condition is SINR<-6.575dB (1% SINR with 0dB EIRP variation).

Outage variation is the upper 2 sigma (99 percent) level of the outage statistics for multiple simulation runs
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