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1.0

Introduction

Additional spectrum, other than the 2.1 GHz band originally allocated, has been recently proposed for IMT-2000 services by the World Radiocommunications Conference (WRC), enabling at the same time the implementation of the UMTS/WCDMA standard in these bands. The PCS 1900 band (1850-1910 MHz and 1930-1990 MHz) is one of these identified bands. Since implementation of UMTS in the PCS1900 band will require coexistence with the incumbent IS-95 operators, it is necessary to assess the level of interference that could exist between the IS-95 operator and the UMTS operator. Monte-Carlo system level simulations have been adopted as the means to estimate mutual inter-system interference impact on both systems capacity. 

The present document details the simulation results corresponding to the coexistence of a UMTS operator with an incumbent IS-95 operator in adjacent frequency bands for the downlink scenarios.

2.0


Objectives

Coexistence of IS-95 carriers and WCDMA carriers of the same duplex direction are assumed in the PCS1900 frequency band. As a consequence, interference scenarios that we will consider for the downlink study are:
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The objective is to determine for each one of those links the capacity loss caused by the coexistence with the other system. 

3.0
Simulation assumptions

Previous WCDMA-only coexistence work conducted by RAN WG4 has defined a methodology and a set of assumptions for WCDMA (FDD/FDD, FDD/TDD) that are documented in 3GPP TR 25.942 [1]. 

New parameters values and assumptions applicable to scenarios where WCDMA and IS-95 coexist in the 1900 MHz band have consecutively been established under the 3GPP UMTS1800/1900 work item [2]. 

For the simulations, we considered for both WCDMA and IS-95 networks the deployment of 36 omni-directional cells, cell radius being identical in both networks. We investigated the impact of two cell radii, namely 577 meters and 2400 meters. A shift of one cell radius between WCDMA and GSM networks has been applied. It is the worst case for the base stations’ location under uncoordinated deployment conditions. 

The frequency offset between the IS-95 center frequency and the WCDMA carrier center frequency is 3.75 MHz. The impact of a second IS-95 carrier has been taken into account. The interfering system is always fully loaded (load corresponding to the system operating alone), which is the worst case when compared to the case where the interference from the victim network to the aggressing network is not taken into account.

3.1
ACIR Modeling
In this study, it is assumed that the operators use adjacent channels and that these mechanisms correspond to Adjacent Channel Leakage Ratio (ACLR) and Adjacent Channel Selectivity (ACS). The combination of these effects is termed Adjacent Channel Interference Ratio (ACIR) and can be expressed as:
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The table below summarizes the assumptions used for this study, in accordance with [3] and [4] for the ACLR calculations. Ideal IS-95 ACS has been assumed. A constant slope of 0.8 dB/200 kHz for the WCDMA UE ACS has also been assumed, according to UMTS1800/1900 framework within 3GPP RAN WG4. This WCDMA ACS model is used in association with a narrow-band WCDMA UE ACS value of 30 dB for a frequency offset of 2.7 MHz.
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	ACIR
	31.5 dB

	52 dB 


3.2

Downlink system capacity 

System capacity is defined in this study as the system loading that leads to 5% of system outage. System outage is said to occur when a communication link is unable to attain the required C/(N+I). An estimate of the system outage probability can be obtained by simulation using the following expression: 
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4.0 Simulation results and conclusion

	
	IS-95 ( WCDMA

DL
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DL

	Capacity loss

Cell radius = 577 m
	2.7 %
	0.2 %

	Capacity loss

Cell radius = 2400 m
	5.7 %
	0.5 %


The simulation results show that WCDMA and IS-95 would encounter acceptable levels of service degradations in the downlink when deployed in adjacent bands. These results are in accordance with previous results enclosed in [5].

When the cell size is reduced, it is shown that the degradations would be reduced. Introducing co-siting and co-ordination between the sharing operators would further reduce these degradations.

It is proposed to include the simulation results presented in this document in the draft UMTS1800/1900 Technical Report [6].
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� 30 dB WCDMA UE narrow-band selectivity at 2.7 MHz frequency offset, ACS slope of 0.8dB/200 kHz, and taking into account the impact of two adjacent IS-95 carriers.
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