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SUMMARY

The World Radiocommunication Conference (WRC-2000) recently made a decision to identify additional spectrum for use by IMT-2000 systems. Included in this spectrum were most bands currently assigned to 2G technologies, including the DCS 1800 band (1710-1880 MHz). This decision allows for the implementation of the UMTS standard in bands other than the 2.1 GHz band originally proposed for IMT-2000 systems.

Implementation of UMTS in the DCS 1800 band requires coexistence with the incumbent DCS 1800 system operators. This study examine the potential interference that could exist between the DCS operator and the UMTS operator prior to system implementation.

Initial investigation have indicated that out of the 8 major  interference scenarios identified, 3 of them have been found to bear significance. These are -

(
UMTS mobile station interfering with a DCS1800 base station

(
UMTS base station interfering with a DCS1800 base station

(
DCS1800 base station interfering with a UMTS base station

In the first two scenarios, interference is mainly due to the UMTS MS and BS unwanted emissions. In the third scenario, it is the UMTS BS blocking specification which is the main contributor to interference.

These initial results are based on the provided simulation assumption. The next step to this study is to have common agreement for simulation assumptions so results from various companies can be compared in order to progress this work
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1 INTRODUCTION

The World Radiocommunication Conference (WRC-2000) recently made a decision to identify additional spectrum for use by IMT-2000 systems. Included in this spectrum were most bands currently assigned to 2G technologies, including the DCS 1800 band (1710-1880 MHz). This decision allows for the implementation of the UMTS standard in bands other than the 2.1 GHz band originally proposed for IMT-2000 systems.

Implementation of UMTS in the DCS 1800 band requires coexistence with the incumbent DCS 1800 system operators. Therefore it is necessary to examine the potential interference that could exist between the DCS operator and the UMTS operator prior to system implementation.
2 OBJECTIVES

The objective of the work to follow is to quantify levels of interference from DCS1800 to UMTS as well as from UMTS to DCS1800 when UMTS is introduced in bands adjacent to DCS1800 bands.

Levels of interference are quantified using a statistical Monte Carlo simulation tool. The tool used is based upon that specified within CEPT WG SE 
 and has been used previously by CEPT, ETSI and the ITU. A brief description of the tool is provided in Appendix A. The majority of DCS1800 and UMTS parameters have been extracted from the corresponding standards. Others are assumed values believed to accurately model operational systems.

Two mechanisms of interference, namely interferer’s unwanted emissions and victim’s blocking are used for this study. 

3 INTERFERENCE SCENARIOS

Table 1 lists all of the interference scenarios identified.

Table 1 - Interference Scenarios 

No.
Interferer
Victim
Comments

1
DCS1800 MS
UMTS MS
high density of interferers but with two low antenna gains on the interference link

2
DCS1800 MS
UMTS BTS
high density of interferers with one high and one low antenna gain on the interference link

3
DCS1800 BTS
UMTS MS
low density of interferers but with high antenna gain and transmit power

4
DCS1800 BTS
UMTS BTS
base to base scenario - two high gain antennas on the interference link and high transmit power

5
UMTS MS
DCS1800 MS
high density of interferers but with two low antenna gains on the interference link

6
UMTS MS
DCS1800 BTS
high density of interferers with one high and one low antenna gain on the interference link

7
UMTS BTS
DCS1800 MS
low density of interferers but with high antenna gain and transmit power

8
UMTS BTS
DCS1800 BTS
base to base scenario - two high gain antennas on the interference link and high transmit power

4 BAND ALLOCATIONS AND AVAILABILITY

A band allocation of 2.4 MHz will be assumed for DCS1800. It is assumed that 1 channel is not used on each end of the DCS1000 band. This leaves 0.2 MHz guard band on each side of the DCS1800 band. This means that 10 DCS1800 channels are considered for the study. 

As regards the UMTS system, 2 carriers in 10 MHz with a centre to centre of 4 MHz and a 3.84 MHz channel bandwidth have been considered. This gives 1.08 MHz guard band on each side of the UMTS portion. 

In all of the simulations, only the UMTS channel closest to the DCS1800 block will be considered while the whole 2.4 MHz of the DCS800 block will be used, as shown in Figure 1 below. These assumptions lead to the frequency separations given in Table 2 below.
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Figure 1: Assumed Band Allocations

No.
Interferer
Victim
Frequency separation from centre of 2.4 MHz DCS1800 band to UMTS carrier
Frequency separation from closest DCS1800 carrier to UMTS carrier

1
DCS1800 MS
UMTS MS
24.2 MHz
23.3 MHz

2
DCS1800 MS
UMTS BTS
4.2 MHz
3.3 MHz

3
DCS1800 BTS
UMTS MS
4.2 MHz
3.3 MHz

4
DCS1800 BTS
UMTS BTS
24.2 MHz
23.3 MHz

5
UMTS MS
DCS1800 MS
24.2 MHz
23.3 MHz

6
UMTS MS
DCS1800 BTS
4.2 MHz
3.3 MHz

7
UMTS BTS
DCS1800 MS
4.2 MHz
3.3 MHz

8
UMTS BTS
DCS1800 BTS
24.2 MHz
23.3 MHz

Table 2 - Interference Scenarios Identified with frequency separation

5 COMPATIBILITY BETWEEN UMTS AND DCS1800

5.1 UMTS Mobile Station interfering with a DCS1800 Base Station

For this scenario the following observations can be made -

(
the density of interferers can be high

(
the interferer / victim link includes one high gain antenna and one low gain antenna

(
the victim has a moderate desired signal strength margin due to it receiving on the uplink

In this section, an increase in density of UMTS MS does not correspond to an increase of number of MSs per BS but to an increase in density of BS or a decrease in cell size: the number of MS per BS is fixed and equal to 50. In the simulations, to the density of MS of 0.5, 2.5, 5.0, 25.0 /km² correspond a density of BS of 0.01, 0.05, 0.1, 0.5 /km² (cell radius of 5.64 km, 2.52 km, 1.78 km, 0.798 km respectively).

The DCS1800 victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1135 m for the DCS1800 system.

Table 3 provides simulation results quantifying levels of interference.

Active Density of UMTS MS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.5 / km2
2.46 %
2.46 %
0.002 %

2.5 / km2
7.37 %
7.37 %
0.01 %

5 / km2
10.06 %
10.06 %
0.01 %

25 / km2
15.31 %
15.31 %
0.02 %

Table 3 - The Probability of Interference for a Population of UMTS Mobile Stations Interfering with a DCS1800 Base Station 

The probabilities of interference are potentially high. The main mechanism of interference is UMTS MS unwanted emissions.

5.2 DCS1800 Mobile Station interfering with a UMTS Base Station

For this scenario the following observations can be made -

(
the density of interferers can be high

(
the interferer / victim link includes one high gain antenna and one low gain antenna

(
the victim has a moderate desired signal strength margin due to it receiving on the uplink

In this section, an increase in density of DCS1800 MS does not correspond to an increase of number of MSs per BS but to an increase in density of BS or a decrease in cell size: the number of MS per BS is fixed and equal to 50. In the simulations, to the density of MS of 0.5, 2.5, 5.0, 25.0 /km² correspond a density of BS of 0.01, 0.05, 0.1, 0.5 /km² (cell radius of 5.64 km, 2.52 km, 1.78 km, 0.798 km respectively). The effective active DCS1800 interferer densities that are used in the simulations are the values of 0.5, 2.5, 5, 25 /km2 divided by 8 which is the number of users/carrier, i.e., 0.0625, 0.3125, 0.625, 3.125 /km2 because it is assumed that the active MS interferer has a probability of effectively transmitting of 1/8.

The UMTS victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1650 m for the UMTS system.

Table 4 provides simulation results quantifying levels of interference.

Active Density of DCS1800 MS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.5 / km2
0.10 %
0.02 %
0.10 %

2.5 / km2
0.54 %
0.15 %
0.51 %

5 / km2
1.02 %
0.25 %
0.97 %

25 / km2
2.75 %
0.71 %
2.68 %

Table 4 - The Probability of Interference for a Population of DCS1800 Mobile Stations Interfering with a UMTS Base Station

Levels of interference are low indicating that this scenario is not critical. The main mechanism of interference is UMTS BS blocking.
5.3 DCS1800 Base Station interfering with a UMTS Mobile Station

For this scenario the following observations can be made -

(
the density of interferers is relatively low

(
the interferer / victim link includes one high gain antenna and one low gain antenna

(
the victim has a relatively good desired signal strength margin due to it receiving on the downlink

The UMTS victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1650 m for the UMTS system.

Table 5 provides simulation results quantifying levels of interference when the density of DCS1800 BTS is increased.

Active Density of DCS1800 BTS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.01 / km2
0.12 %
0 %
0.12 %

0.05 / km2
0.54 %
0.006 %
0.54 %

0.1/ km2
1.12 %
0.004 %
1.12 %

0.5 / km2
5.20 %
0.04 %
5.20 %

Table 5 - The Probability of Interference for a Population of DCS1800 Base Stations Interfering with a UMTS Mobile Station

Levels of interference are low indicating that this scenario is not critical. The main mechanism of interference is UMTS MS blocking.
5.4 UMTS Base Station interfering with a DCS1800 Mobile Station

For this scenario the following observations can be made -

(
the density of interferers is relatively low

(
the interferer / victim link includes one high gain antenna and one low gain antenna

(
the victim has a relatively good desired signal strength margin due to it receiving on the DL

The DCS1800 victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1135 m for the DCS1800 system.

Table 6 provides simulation results quantifying levels of interference when the density of UMTS BTS is increased.

Active Density of UMTS BTS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.01 / km2
0.01 %
0.01 %
0 %

0.05 / km2
0.07 %
0.07 %
0 %

0.1/ km2
0.16 %
0.16 %
0 %

0.5 / km2
0.72 %
0.72 %
0 %

Table 6 - The Probability of Interference for a Population of UMTS Base Stations Interfering with a DCS1800 Mobile Station

Levels of interference are low indicating that this scenario is not critical. The main mechanism of interference is UMTS BS unwanted emissions.
5.5 
UMTS Base Station interfering with a DCS1800 Base Station

For this scenario the following observations can be made -

(
the density of interferers is relatively low

(
the interferer / victim link includes two high gain antennas

(
the victim has a moderate desired signal strength margin due to it receiving on the uplink

The DCS1800 victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1135 m for the DCS1800 system.

Table 7 provides simulation results quantifying levels of interference when the density of UMTS BTS is increased.

Active Density of UMTS BTS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.01 / km2
7.24 %
7.24 %
0.20 %

0.05 / km2
21.37 %
21.36 %
0.83 %

0.1/ km2
30.80 %
30.77 %
1.51 %

0.5 / km2
56.25 %
56.21 %
5.45 %

Table 7 - The Probability of Interference for a Population of UMTS Base Stations Interfering with a DCS1800 Base Station

Levels of interference are potentially very high. The main mechanism of interference is UMTS BS unwanted emissions.
5.6 DCS1800 Mobile Station interfering with a UMTS Mobile Station

For this scenario the following observations can be made -

(
the density of interferers can be high

(
the interferer / victim link includes two low gain antennas

(
the victim has a relatively good desired signal strength margin due to it receiving on the downlink

In this section, an increase in density of DCS1800 MS does not correspond to an increase of number of MSs per BS but to an increase in density of BS or a decrease in cell size: the number of MS per BS is fixed and equal to 50. In the simulations, to the density of MS of 0.5, 2.5, 5.0, 25.0 /km² correspond a density of BS of 0.01, 0.05, 0.1, 0.5 /km² (cell radius of 5.64 km, 2.52 km, 1.78 km, 0.798 km respectively). The effective active DCS1800 interferer densities that are used in the simulations are the values of 0.5, 2.5, 5, 25 /km2 divided by 8 which is the number of users/carrier, i.e., 0.0625, 0.3125, 0.625, 3.125 /km2 because it is assumed that the active MS interferer has a probability of effectively transmitting of 1/8.

The UMTS victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1650 m for the UMTS system.

Table 8 provides simulation results quantifying levels of interference.

Active Density of DCS1800 MS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.5 / km2
0 %
0 %
0 %

2.5 / km2
0.01 %
0 %
0.01 %

5 / km2
0.03 %
0 %
0.03 %

25 / km2
0.08 %
0 %
0.08%

Table 8 - The Probability of Interference for a Population of DCS1800 Mobile Stations Interfering with a UMTS Mobile Station

Levels of interference are low indicating that this scenario is not critical. The main mechanism of interference is UMTS MS blocking.
5.7 DCS1800 Base Station interfering with a UMTS Base Station

For this scenario the following observations can be made -

(
the density of interferers is relatively low

(
the interferer / victim link includes two high gain antennas

(
the victim has a moderate desired signal strength margin due to it receiving on the uplink

The UMTS victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1650 m for the UMTS system.

Table 9 provides simulation results quantifying levels of interference when the density of DCS1800 BTS is increased.

Active Density of DCS1800 BTS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.01 / km2
3.21 %
0.38 %
3.13 %

0.05 / km2
10.57 %
1.57 %
10.40 %

0.1/ km2
16.83 %
2.81 %
16.52 %

0.5 / km2
37.51 %
9.20 %
37.07 %

Table 9 - The Probability of Interference for a Population of DCS1800 Base Stations Interfering with a UMTS Base Station
Levels of interference are potentially very high. The main mechanism of interference is UMTS BS blocking.

5.8 UMTS Mobile Station interfering with a DCS1800 Mobile Station

For this scenario the following observations can be made -

(
the density of interferers can be high

(
the interferer / victim link includes two low gain antennas

(
the victim has a relatively good desired signal strength margin due to it receiving on the downlink

In this section, an increase in density of UMTS MS does not correspond to an increase of number of MSs per BS but to an increase in density of BS or a decrease in cell size: the number of MS per BS is fixed and equal to 50. In the simulations, to the density of MS of 0.5, 2.5, 5.0, 25.0 /km² correspond a density of BS of 0.01, 0.05, 0.1, 0.5 /km² (cell radius of 5.64 km, 2.52 km, 1.78 km, 0.798 km respectively).
The DCS1800 victim system is assumed to have an area availability of 95 %. This leads to a cell radius of 1135 m for the DCS1800 system.

Table 10 provides simulation results quantifying levels of interference.

Active Density of UMTS MS
Probability of Interference 
Probability of Interference due to unwanted emissions
Probability of interference due to blocking

0.5 / km2
0.01 %
0.01 %
0 %

2.5 / km2
0.08 %
0.08 %
0 %

5 / km2
0.08 %
0.08 %
0 %

25 / km2
0.15 %
0.15 %
0 %

Table 10 - The Probability of Interference for a Population of UMTS Mobile Stations Interfering with a DCS1800 Mobile Station
Levels of interference are low indicating that this scenario is not critical. The main mechanism of interference is UMTS MS unwanted emissions.

6 CONCLUSIONS

Out of the 8 interference scenarios identified, 3 of them have been found to bear significance. These are 

(
UMTS mobile station interfering with a DCS1800 base station

(
UMTS base station interfering with a DCS1800 base station

(
DCS1800 base station interfering with a UMTS base station

In the first two scenarios, interference is mainly due to the UMTS MS and BS unwanted emissions. In the third scenario, it is the UMTS BS blocking specification which is the main contributor to interference.

The major interference scenarios are the base station to base station scenarios. This type of scenario typically generates high levels of interference due to high interferer transmit power and two high gain antennas in the interferer / victim link. The simplest solution to interference due to base station is additional filtering. 

The next step to this study could be to quantify the change that has to be brought to the current UMTS specification and quantify additional filtering that might be needed on the UMTS base station.

Annex A: THE MONTE CARLO BASED SIMULATION TOOL 

Levels of interference are quantified using a statistical Monte Carlo simulation tool. The tool used is based upon that specified within CEPT WG SE
 and has been used previously by CEPT and the ITU to tackle a number of spectrum engineering and radio compatibility issues. A brief description is provided below followed by an explanation of some assumptions which are not explicitly stated in the WG SE specification.

6.1 General Description

A Monte Carlo simulation is a statistical technique that functions by considering many trials, that means many independent instants in time and many locations in space. For each simulation trial, a scenario is built up using a number of different random variables i.e. where the interferers are with respect to the victim, how strong the victim's wanted signal strength is, which channels the victim and interferer are using etc. If a sufficient number of trials are considered then the probability of a certain event occurring can be calculated with a high level of accuracy. 

The Monte Carlo simulation used for this study models a victim receiver operating amongst a population of interferers. The interferers are distributed around the victim using a uniform random distribution. Only a proportion of the interferers are active at any one time. Figure A-1 illustrates how the interferers and victim may appear for one simulation trial.
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Figure A-1: An Illustration of the Monte Carlo Simulation Model

In general the effect of each interferer upon the victim is determined using mean path loss, slow fading, transmit power, antenna gains, transmitter unwanted emissions characteristic, receiver blocking and frequency separation. The victim’s wanted signal strength is calculated based upon the transmit power, antenna gains, mean path loss and slow fading.

Figure A-1 illustrates a population of mobile stations interfering with a victim mobile. This is an example used for illustration purposes and in fact either or both the victim and interferers can be base stations.

The interfering power from the interferers and wanted signal strength from the wanted signal transmitter are used to determine whether or not interference is occurring. Interference is said to occur when the resultant C/I is less than the victim receiver protection ratio. Figure A-2 illustrates the various signal levels.
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Figure A-2: The signal levels used to determine whether or not interference is occurring.

The left hand side of the diagram represents the situation when there is no interference. In this case the resultant C/I ratio is equal to the sum of the protection ratio and the margin. The right hand side of the diagram illustrates what happens when interference is introduced. The interference may be caused by unwanted emissions or receiver blocking. The interference adds to the noise floor and the resultant C/I is the difference between the increased noise floor and the wanted signal strength. To avoid interference the resultant C/I must be greater than the protection ratio.

6.2 Specific Assumptions

The following sections provide an explanation to the aspects of the simulation methodology used in this study which may be different to that specified by CEPT ERC Report 68.

6.2.1 Calculating the DCS1800 Frequency

The DCS1800 radio system is allocated a block of channels and for each simulation trial the DCS1800 MS or BS is assigned one channel using a uniform random distribution. 

6.2.2 Path Loss

The path loss model assumed is a combination of free space and Hata - as suggested by CEPT PT SE21. Free space is used for distances below 40 m. Hata is used for distances above 100 m. Between these limits an interpolation of free space and Hata is used. Log normal shadowing is superimposed. The standard deviation of the shadowing is a function of distance. A typical median path loss characteristic (dependent upon frequency and antenna heights) is illustrated in Figure A-3. Figure A-4 shows the variation of the log normal shadowing standard deviation with distance.
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Figure A-3: A typical median path loss characteristic for the propagation model
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Figure A-4: Standard deviation used to model slow fading.
6.2.3 Interference Mechanisms

This study will considered the effects of unwanted emissions and receiver blocking. These are believed to be the dominant interference mechanisms for compatibility between DCS1800 and UMTS1800.

6.2.4 Calculating the Wanted Signal Strength

The wanted signal strength is calculated based upon transmit power, path loss between transmitter and receiver and antenna gains. So the victim cell radius has to be known. In that report the radius values correspond to an intrinsic (only limited by receiver internal noise) area availability. The wanted signal strength obtained is compared with the interfering signal strength as illustrated in Figure A2 to determine whether or not the desired C/I ratio is being obtained.

6.2.5 Power Control

A simplified power control algorithm is utilized to account for power control in order to maintain a desired Eb/No. 

Victim Rx

In case of interference, the wanted transmitter may use power control to increase its transmitted power to counter the interference. In this study, it is assumed that desired transmitter transmits at its maximal power all the time for both mobiles and base stations. Therefore, no power control margin is available for the victim when interference occurs. 

Interferer Tx

Power control is not used for UMTS BS Tx interferers and for DCS1800 BS Tx interferers. 

UMTS mobile Tx interferers

For the UMTS mobile interferers, power control is used. The simplified implemented power control algorithm is based on a reciprocity assumption of propagation loss in the forward and the reverse paths. The received power at the mobile station is used as reference. If it is low, the mobile station is presumed to be far from the base station, therefore it transmits with high power. If it is high, the mobile station is assumed to be close and transmits with low power. The product of the two is a constant.

MS Tx power - path loss + gain = BS Rx sensitivity + margin       (1)

BS Tx power - path loss + gain = MS Rx power                             (2)

MS Tx power + MS Rx power = BS Rx sensitivity + BS Tx power + margin  (1) - (2)

For UMTS portable: MS Tx power + MS Rx power = -122 + 43 + 6 = -73

DCS1800 MS Tx interferers

Three parameters are used - the threshold, the step size and the dynamic range. The threshold determines the received power level at the Base Station above which power control is activated. When the mobile power is reduced, it is taken down in increments - defined by the step size. Power control algorithms allow a power reduction to a minimum level.  Once at this level the power is not reduced any further.

DCS1800 MS minimum level = -2 dBm (dynamic range for DCS1800 mobiles = 32 dB and max. Tx power = 30 dBm)

        Step size = 2 dB

        Threshold = - 94 dBm (10 dB above DCS1800 BS sensitivity of –104 dBm)

6.2.6 Placing the Closest Interferer

A Rayleigh distribution is used to randomly place the closest interferer with respect to the victim. The density of active interferers is used to calculate the standard deviation of the Rayleigh distribution. In fact, the sigma for the Rayleigh distribution = 1/sqrt (2* effective active interferer density). In the case of DCS1800 MS interferers, this effective density is equal to the active density divided by the number of users/carrier, i.e., 8. In this study the closest interferer will considered in place of the dominant one. The closest interferer is not necessarily the dominant one, but the closest will be considered for simplification reasons, the algorithm to determine the dominant being much more complicated because it has to take into account not only the distance but also the frequency separation, the shadowing, the transmit power etc... all these parameters being frequently random and to determine what is the dominant combination of them.

6.2.7 Parameters used by the simulation

Channel Spacing 
The separation in frequency between adjacent carriers.

Transmit Power - 
The nominal transmit power.

Emission Bandwidth - 
The bandwidth of the transmitter.

Receiver Bandwidth - 
The bandwidth of the receiver. It may be less than the channel spacing dependent upon the filtering in the terminal’s receive path.
Antenna Height - 
The height of the antenna in meters.

Antenna Gain - 
Antennas in this study are assumed to have equal gain in all directions i.e. a spherical gain pattern. The value specified includes cable and connector losses.

Active Interferer Density Range - A range of interferer densities have been considered in this study to include a range of scenarios. When the DCS1800 MS is the active interferer, the effective active interferer densities that are used in the simulations are the values of 0.5, 2.5, 5, 25 /km2 divided by 8, i.e., 0.0625, 0.3125, 0.625, 3.125 /km2 .

Receiver Sensitivity - 
The sensitivity defined for the receiving terminal.

Receiver Protection Ratio - The protection ratio defines the number of dB between the thermal noise floor of the receiver and sensitivity.

Unwanted Emissions Characteristic - The unwanted emissions characteristic for a transmitter. Defined by a power measured in a specific bandwidth at a specific frequency offset from the nominal transmit frequency.

Receiver Blocking Characteristic - The receiver blocking performance defined by a power level at a specific frequency offset which the receiver can sustain while receiving its wanted signal and is as found in the receiver specifications.
6.3 Interpretation of the Results

The probability of interference evaluated is the probability of a victim receiver not obtaining its desired C/I requirement. It can be thought of as a reduction of the system area availability.

A radio system may have an area availability of 90 % meaning that either over 10 % of the area, coverage is not provided or that for 10 % of the time a user will be out of coverage (assuming the user to move around the cell occupying both outer and inner cell positions). Likewise the probability of interference can be interpreted in this way and a 1 % probability of interference would reduce a 90 % area availability to 89.0 %.

Annex B: Radio parameters

B.1
UMTS System

Parameter
Portable
Base Station

Transmit Frequency Band Range
As per in Figure 1
As per in Figure 1

Channel Spacing (centre to centre)
4.0 MHz
4.0 MHz

Total Bandwidth
10.0 MHz
10.0 MHz

Tx and Rx bandwidth
3.84 MHz
3.84 MHz

Number of channels
2
2

Receiver Sensitivity
-117 dBm
-122 dBm

Receiver Protection Ratio
-19 dB
-21 dB

Typical active densities
0.5, 2.5, 5, 25 /km2
0.01, 0.05, 0.1, 0.5 /km2

Number of users/ BTS
50

Transmit Power
21 dBm
43 dBm

Typical Antenna Height
1.5 m
30 m

Antenna Gain
0 dBi
11 dBi

Power Control Characteristic
Rx power (dBm) + Tx power (dBm) = -73
Not used

Typical Uplink Availability
95 %

Table B1.1 - Parameters Assumed for the UMTS System

Freq. Offset

(MHz)
21 dBm 3GPP Mobile Station

(dBm)
43 dBm 3GPP Base

Station (dBm)

2.5
-20.8
-20.8

2.7
-26.8
-20.8

3.5
-35.8
-32.8

3.5
-36
-35

7.5
-40
-35

8.5
-50
-35

>= 12.5
-50
-35

Table B1.2 – UMTS Unwanted Emissions Measured in 6.25 kHz

Frequency Offset
Mobile Station 
Base Station 

2.5 MHz
-52 dBm (desired signal = -92.7 dBm)
-52 dBm (desired signal = sensitivity + 6 dB)

5 MHz
-52 dBm (desired signal = -92.7 dBm)
-52 dBm (desired signal = sensitivity + 6 dB)

10 MHz
-56 dBm (desired signal = -103.7 dBm)
-40 dBm (desired signal = sensitivity + 6 dB)

15 MHz
-44 dBm (desired signal = -103.7 dBm)
-40 dBm (desired signal = sensitivity + 6 dB)

> 15 MHz
-44 dBm (desired signal = -103.7 dBm)
-40 dBm (desired signal = sensitivity + 6 dB)

Table B1.3 – UMTS Receiver Blocking

B.2
DCS1800
Parameter
Mobile Station
Base Station

Transmit Frequency Band Range
As per in Figure 1
As per in Figure 1

Channel Spacing
200 kHz
200 kHz

Total Bandwidth
2.4 MHz
2.4 MHz

Number of Channels
10 (200 kHz not used on each edge of the allocated band)
10 (200 kHz not used on each edge of the allocated band)

Typical active densities
0.5, 2.5, 5, 25 /km2
0.01, 0.05, 0.1, 0.5 /km2

Transmit Power
30 dBm
43 dBm

Receiver Bandwidth
200 kHz
200 kHz

Antenna Height
1.5 m
30 m

Antenna Gain
0.0 dBi
14.5 dBi

Receiver Sensitivity
- 102 dBm
- 104 dBm

Receiver Protection Ratio
9 dB
9 dB

TDMA users / carrier
8
8

Number of users/BTS
50

Power Control Characteristic
step size = 2 dB

no. of steps = 16

threshold = - 94 dBm
Not used

Typical Uplink Availability
95 %

Table B2.1 - Parameters Assumed for the DCS1800 System
Frequency Offset
Mobile Station Power Measured in 30 kHz
Base Station Power Measured in 30 kHz

200 kHz
- 8 dBm
5 dBm

250 kHz
- 11 dBm
2 dBm

400 kHz
- 38 dBm
- 25 dBm

600 – 1200 kHz
- 38 dBm
- 35 dBm

1200 – 1800 kHz
- 38 dBm
- 38 dBm

1800 – 6000 kHz
- 48 dBm
- 45 dBm

> 6000 kHz
- 56 dBm
- 50 dBm

Table B2.2 - DCS1800 Unwanted Emissions

Frequency Offset
MS (desired signal = sensitivity + 3 dB)
BS (desired signal = sensitivity + 3 dB)

600 - 800 kHz
- 43 dBm
-35 dBm

800 - 1600 kHz
- 43 dBm
- 25 dBm

1.6 - 3 MHz
- 33 dBm
- 25 dBm

( 3 MHz
- 26 dBm
- 25 dBm

Table B2.3 - DCS1800 Receiver Blocking







� Monte Carlo Radio Compatibility Tool, ERC Report 68, September 1999.


� 	Monte Carlo Radio Compatibility Tool, ERC Report 68, September 1999.
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