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New aspects concerning the relaxation of some radio requirements
Introduction

At the GERAN# 31 meeting, the discussion paper [1] was presented in which the relaxation of some radio requirements was proposed. It was shown that there exist inconsistencies towards other specifications which justify the proposed relaxations without leading to a negative impact on the system performance in mobile telecommunication networks. As a consequence, a discussion came up in the GERAN community about possible system impacts that might occur under certain circumstances. Therefore, the discussion papers [2], [3], [4] and [5] were presented at the GERAN# 32 and GERAN# 33 meetings in which concerns from GERAN delegates were addressed. However, after the GERAN# 33 meeting, there were still some open questions which are treated in the following.

Likelihood of blocking signals at BTS receivers
In [6], Nortel recommended among others “to take into account more elements for the simulations,”…”such as the likelihood of a blocking signal of –13 dBm to occur”. This request was also renewed in [7]. In the following, simulations are shown taking into account different propagation models and also MSs with high output power of 39 dBm. However, it has to be mentioned that the principle argument for the relaxation of the blocking values given in [1] is totally untouched by any value of blocking likelihood: With MSs according to the specification or even over-performing them, a BTS receiver would be desensitised much more by the wideband noise of the MSs than by the blocking signal. If an MS approached to a BTS receiver, it would desensitise the BTS receiver first with the wideband noise. If the MS approached further, the blocking signal level at the BTS receiver would increase but the wideband noise would also increase. Thus with the current blocking specification, in every case the blocking signal plays a minor role compared to the wideband noise.

Comparison using different propagation models

For this investigation, a hexagon cell of radius 2000 m was considered. Within this cell, 50 MSs were placed randomly each operating with a power of 33 dBm. The power values received at the BTS from each of the MSs were accumulated and the cumulative distribution function of this receive power level was calculated. A minimum distance between MS and BTS of 30 m was assumed. The propagation loss was modelled using the equation:

loss = A + B log (distance/km).

For the Hata model, the parameters were set to A = 120.9 dB and B = 37.6 dB (for a frequency f = 900 MHz). Since this model is not suited for small MS-BTS distances, the simulation was also done using the Walfish-Ikegami model with the parameters set to A = 101.7 dB and B = 26.0. In the used model, the antenna height was not yet taken into account. That means that even very close MSs were weighted with the horizontal pattern of the BTS antenna thus leading to a rather unlikely worst case situation. In real circumstances, the receive level of close MSs would have been much smaller due to the actual lobe of the antenna.

Figure 1 shows the simulation results. The solid line represents the CDF vs. the receive level in the case of the Hata model. The dashed line was obtained using the Walfish-Ikegami model. For low receive levels, the curves differ significantly. In this case many of the MSs are far from the BTS and therefore, rather the Hata model applies. For high receive levels, many MSs were placed near to the BTS. In this case, rather the Walfish-Ikegami model applies. Since the higher receive levels are of special interest in this investigation, Figure 2 shows a zoom of Figure 1. 

In Table 1, a comparison of the CDF values at –25 dBm and –13 dBm using the different propagation models can be seen. Going from –13 dBm to –25 dBm, the CDF value decreases by approx. 1.1 % in case of the Hata model and by 3.1 % in case of the Walfish-Ikegami model. Taking into account that the actual antenna lobe has less gain in the direction of close MSs, the receive power levels would be even smaller than in the two plots. 

All in all, it can be stated that even with a high number of medium power MSs each operating at full power at the same time and also with the worst case propagation assumptions, the likelihood of a blocking signal at –25 dBm is only slightly higher than the likelihood at –13 dBm.
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Figure 1: Receive level comparison using Hata and Walfish-Ikegami propagation model.
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Figure 2: Receive level comparison using Hata and Walfish-Ikegami propagation model, zoom at higher receive levels.

	Receive level (dBm)
	CDF (%) using Hata model
	CDF (%) using Walfish-Ikegami model

	-13
	0.9988
	0.9976

	-25
	0.9874
	0.9662


Table 1: Comparison between the CDF values using Hata and Walfish-Ikegami model.

Influence of MSs operating at 39 dBm

According to a statement of Nortel, high power MSs with a maximum output power of 39 dBm are still used in the domain of R-GSM. In order to investigate the possible impact on the receive level, a hexagon cell was assumed as mentioned above. In this case, only the Walfish-Ikegami model was taken into account to calculate the path loss because this leads to the worse case than using the Hata model. Since these high power MSs are not used by the public, only 10 instead of 50 MSs were placed randomly within the cell, all operating at the maximum power at the same time.

Figure 3 shows the CDF vs. the receive level in a larger range of receive levels and Figure 4 shows a zoom at higher power levels. Going from –13 dBm to –25 dBm, the CDF value changes from 0.9986 to 0.9854. This is a difference of approx. 1.3 %. Taking into account that a worst case scenario was used as basis for this simulation (all MSs operating at the same time at full power, attenuation of close MS signals due to the antenna lobe not included), we can state again that the proposed relaxation of the blocking requirement leads to a negligible difference in the likelihood. And also in this case, the argument given in [1] is valid, namely that the BTS receiver would be desensitised much more by the wideband noise of the MSs than by the blocking signal.
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Figure 3: Receive level in the case of 10 high power MSs, using Walfish-Ikegami propagation model.
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Figure 4: Receive level in the case of 10 high power MSs, using Walfish-Ikegami propagation model, zoom at higher receive levels.

Conclusion

In this document the likelihood of blocking signals at different power levels was derived. It was shown that there is only a negligible difference between the receive values of –13 dBm and –25 dBm.

Therefore, the proposal described in [1] to relax the blocking requirements by aligning them to DCS 1800 and PCS 1900 is maintained.
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