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1.0 Introduction

In WG1#35 meeting, TSG RAN WG4 provided feedback to TSG RAN WG1 on realistic cell user geometry distributions to be used in the evaluation of OFDM as part of the ongoing OFDM SI [2]. In this document, we try to extend on that guidance and provide typical G distributions as derived from the system simulation assumptions in 25.892 [1]. We believe that any link simulation results presented in WG1 should respect these G distributions so that OFDM performance can be evaluated with identical and comparable underlying scenario assumptions as used in earlier work.

2.0 Simulation Assumptions

Following are the simulation assumptions used in deriving the G distribution based on the system setup as defined in 25.892. The main assumptions for the simulations are as follows:

· Perfect handover such that the UE is always connected to the best possible base station (Node-B)

· G-factor is the received wideband own-cell to other-cell interference and noise ratio, and is averaged over fast fading but not over shadow fading

· All sites and sectors have the same system bandwidth (5MHz) and the same transmission power 

· Other than UE noise figure, no hardware imperfections are included in the G-factor calculation. This means that there is no reduction of G-factor due to e.g. transmitter EVM

The geometrical setup is shown in Figure 1. Only the centre cell is considered for calculations and the two tiers are included for estimating the inter-cell interference.

	Parameter
	25.892

	General setup
	Hexagonal, 3-sector, BS angles at 30, 150, and 270 degrees

	Antenna pattern [dB]
	-min(12*(angle/70deg)^2,20)

	Node-B Antenna gain [dB]
	14

	Propagation loss, 2GHz [dB]
	128.1+37.6*log10(dist/1km)

	Site-site distance [m]
	2800 (1000)

	Standard deviation of slow fading [dB]
	8

	Shadowing correlation between sectors of same Node-B [-]
	1.0

	Shadowing correlation between sectors of different Node-Bs
	0.5

	UE antenna gain [dB]
	0

	Thermal noise density [dBm/Hz]
	-174 (5MHz)

	UE noise figure [dB]
	9

	BS total power [dBm]
	43

	UE distribution
	Uniform over area

	Frequency reuse factor
	1
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     Figure 1: Cell Configuration

3.0 Simulation Results

The simulation results are shown in Figure 2. It can be seen that the 90-percentile point for the G distribution is around 12.5 dB, which is close to the guidance received from WG4. It can also be seen from the figure that about 85% of all users have a G value less than 10 dB.  
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                      Figure 2: G cdf from 25.892

Furthermore, Figure 2 also shows that the G distribution is upper bounded by 17 dB in this scenario.

In addition to this, [2] suggests that the EVM impairments in the Node B need to be also considered in the evaluation of OFDM. Hence, if we additionally take the currently specified 16QAM EVM minimum performance noise level of -18 dBc (12.5 %) into account, then we obtain for an absolute upper bound for G – 




-10 log (10^-1.7 + 10^-1.8) = 14.5 dB

In view of the above, it needs to be stressed that OFDM link performance evaluation needs to be performed at realistic G values that occur with high probability in a real system scenario. We believe that the HSDPA G values of 0 dB and 10 dB as used in [3] for UE testing should be utilised for this purpose.

4.0 Conclusions

In this contribution, we have highlighted the fact that realistic G distributions need to be considered when evaluating the performance of OFDM and comparing it with WCDMA. G distributions derived from the agreed system simulation assumptions have been presented where it is found that 85 % of all users have a G value of less than 10 dB in line with the guidance given by RAN4 in [2]. Furthermore, taking the EVM impairments in Node B into account we established a theoretical absolute upper bound for G of 14.5 dB for the selected scenario of this SI. We believe that these observations must to be kept in mind and that the WG4 agreed test G values of 0 dB and 10 dB should be used as representative values when evaluating the link performance of OFDM and WCDMA.
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