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1. Introduction

This contribution presents the outcome of UMTS 1900 co-existence Monte-Carlo simulations, for the downlink scenarios only
. The assumptions used are as per [1], except for the transmit power of the IS-136 BS which has been set to +37 dBm according to [2].
2. IS-136 BS aggressing WCDMA UE scenario
These simulations have been run using WCDMA and IS-136 networks of 28 tri-sectored sites each (84 sectors), that are worst-case uncoordinated. Without external interference, the number of WCDMA users such that the outage is 5% is about 45 users per sector for both inter-site distances of 866 m and 3600 m. Figure 1 below shows the capacity loss when one adds the interference from IS-136 base stations.
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Figure 1. Simulation results for IS-136 BS aggressing WCDMA UE scenario.
The above results have been obtained by taking into account the effect of only one IS-136 transceiver per base station. The effect of 8 other IS-136 transceivers per base station (spanning 5 MHz) would be to shift the ACIR axis by a maximum of 3.5 dB (i.e. assuming constant ACIR versus frequency slope, and that the other transceivers are not power-controlled). This means, for example, that an ACIR of at most 33.5 dB would keep the capacity loss below 3.4% for the inter-site distances considered.
3. IS-95 BS aggressing WCDMA UE scenario
These simulations have been run using WCDMA and IS-95 networks of 16 tri-sectored sites each (48 sectors), that are worst-case uncoordinated. Without external interference, the number of WCDMA users such that the outage is 5% is about 48 users per sector for both inter-site distances of 866 m and 3600 m. Figure 2 REF _Ref504296766 \h 
 below shows the capacity loss when one adds the interference from IS-95 base stations. The IS-95 network is also loaded to 5% outage, and the corresponding number of users per sector is about 17 for both inter-site distances.
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Figure 2. Simulation results for IS-95 BS aggressing WCDMA UE scenario.
The above Figure shows the capacity loss as a function of the ACIR, which is a function of both the out-of-band emissions of the IS-95 BS and the selectivity of the WCDMA UE.  The following graph shows the relationship between the ACIR and the WCDMA UE selectivity at 3.13 MHz, assuming that two IS-95 carriers are spaced at 3.75 MHz and 5 MHz apart from the WCDMA carrier. (The WCDMA UE selectivity at offsets less than 3.13 MHz has little impact on the ACIR if the IS-95 carrier is spaced 3.75 MHz or more apart). The combination shows the equivalent ACIR if both IS-95 carriers are modelled as a single carrier.
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Figure 3. ACIR as a function of WCDMA UE selectivity at 3.13 MHz
From Figure 3 the ACIR obtained when the UE selectivity is 40 dB at 3.13 MHz would be about 35 dB, and would result (Figure 2) in a capacity loss between 1.4% and 3.5% depending on the cell size. It can be noticed that increasing UE selectivity beyond 40 dB provides less improvement in terms of ACIR due to the contribution from the out-of-band emissions of the IS-95 carrier at 3.75 MHz.
4. WCDMA BS aggressing IS-136 MS scenario

These simulations have been run with the set of ACIR values (for WCDMA aggressing IS-136) based on the out-of-band emissions of the WCDMA BS carrier (see Appendix). It is assumed that the closest IS-136 carrier is spaced 2.59 MHz apart from the WCDMA carrier. The number of cells is the same as in the WCDMA victim case. The WCDMA network was loaded to obtain a 5% outage rate for the WCDMA users. The IS-136 network is fully loaded, and power control is not active.
Figure 4 and Figure 5 below show the SIR distributions with and without WCDMA interference for inter-site distances of 866 m and 3600 m respectively.
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Figure 4. Cumulative distribution of the SIR of IS-136 users (inter-site distance of 866 m).
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Figure 5. Cumulative distribution of the SIR of IS-136 users (inter-site distance of 3600 m).
It can be observed that the effect of the WCDMA interference is very small for the smaller inter-site distance. It becomes larger as the inter-site distance increases, but remains relatively limited.
5. WCDMA BS aggressing IS-95 MS scenario

These simulations have been run using WCDMA and IS-95 networks of 16 tri-sectored sites each (48 sectors), that are worst-case uncoordinated. The ACIR for a WCDMA BS aggressing an IS-95 MS is about 54 dB for a carrier spacing of 3.75 MHz. The WCDMA network is loaded to 5% outage. The capacity loss of the IS-95 network when the WCDMA interference is added is as follows:
	Inter-site distance
	Capacity loss (%)

	866
	0.12

	3600
	0.49


The effect of WCDMA interference on the IS-95 network is very weak.
6. Conclusions

· A WCDMA UE selectivity of at most 33.5 dB at the offset of the first adjacent IS-136 carrier would be sufficient to keep the WCDMA downlink capacity loss under 3.4%.
· A WCDMA UE selectivity of at most 40 dB at 3.13 MHz would be sufficient to keep the WCDMA downlink capacity loss under 3.5% when co-existing with an IS-95 system in the adjacent block.
· The interference from a WCDMA BS seems to have a limited impact on an IS-136 system operating in an adjacent band.
· The interference from a WCDMA BS seems to have a very weak impact on the downlink capacity of an IS-95 system operating in an adjacent band.
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Appendix
ACIR parameters for WCDMA BS aggressing IS-136 MS.

	Offset
	2.59
	2.62
	2.65
	2.68
	2.71
	2.74
	2.77
	2.80
	2.83
	2.86
	2.89

	ACIR
	57
	57
	57
	57
	57
	57.375
	57.825
	58.275
	58.725
	59.175
	59.625

	Offset
	2.92
	2.95
	2.98
	3.01
	3.04
	3.07
	3.10
	3.13
	3.16
	3.19
	

	ACIR
	60.075
	60.525
	60.975
	61.425
	61.875
	62.325
	62.775
	63.225
	63.675
	64.125
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� Note that introducing GSM to WCDMA interference would probably not change the results significantly since the number of WCDMA users required to obtain an outage of 5% is then lower, leading to approximately the same average output power from the WCDMA BSs. At the 5% outage level, the average output power of the WCDMA BSs is around 42.2 dBm regardless of the GSM interference.





_1043356765.xls
Chart3

		40		40

		35		35

		30		30

		25		25

		20		20



Capacity loss

Capacity loss

ACIR for GSM carrier closest in frequency (dB)

Capacity loss (%)

0.2315886985

0.2315886985

0.6947660954

0.6947660954

2.0842982862

2.0842982862

5.604446503

5.604446503

12.4131542381

12.4131542381



Sheet1

				Results WCDMA downlink victim scenario

				2159

		40		2154		0.2315886985

		35		2144		0.6947660954

		30		2114		2.0842982862

		25		2038		5.604446503

		20		1891		12.4131542381





Sheet1

		0		0

		0		0

		0		0

		0		0

		0		0



Capacity loss

Capacity loss

ACIR for GSM carrier closest in frequency (dB)

Capacity loss (%)

0

0

0

0

0

0

0

0

0

0



Sheet2

		





Sheet3

		






_1038903225.unknown

