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1. Introduction

The proposed changes for TR 25.885 V.1.2.0 (“UMTS1800/1900 Work Items Technical Report”) presented in R4-020856 [1] were discussed via e-mail reflector. Through the fruitful discussions, the UMTS1800/1900 ad-hoc group has reached agreement upon how to modify Sections 7.1.3.5, 7.1.4.2, 7.1.5.1 and 7.1.7. We would like to express special appreciation to the companies providing suggestions and comments. In Section 2, we supply the agreed text that is ready to be incorporated into TR 25.885.

The existing dead zone analysis in Sections 7.5.5.3.1 and 7.5.5.3.2 of TR 25.885 were from the authors (of TR 25.885) and not agreed upon by the ad-hoc group. We have raised the following concerns about the existing analytical method:

· The analysis does not meet the requirement (presented by AT&T Wireless Services, Cingular Wireless LLC, France Telecom in R4-011010) for the UMTS1800/1900 work items: to provide WCDMA dead zone analysis such as dead zone size versus ACIR with current simulation assumptions.

· The analysis considered that the acceptable interference level was equal to the affected receiver noise floor (i.e., 3 dB noise rise). But what the 3dB noise rise means to UMTS1900 operators remains unanswered. It is essential to investigate the impact of 3 dB noise rise on the UMTS1900 capacity or coverage.  

· The analysis does not take into account other WCDMA user interference (i.e., self-interference) on the downlink. 

In order to resolve the above issues, Lucent proposed (in R4-020856) to include our analytical model and results into Section 7.5.5.3 of TR 225.885  to help operators better understand the impact of GSM interference power on the UMTS1800/1900 capacity or coverage. However, the ad-hoc group has not agreed upon the proposed Section 7.5.5.3. 

In Section 3, we presented the proposed analysis that has been modified based on comments. The modifications are highlighted by blue color. We strongly believe that the analytical method and results are beneficial to operators. It is recommended that the ad-hoc group agree upon the inclusion of the proposed Section 7.5.5.3 into the technical report. If necessary, we can continue off-line discussions about the analytical method through e-mail reflector.

2. Agreed Text Proposal

7.1.3.5
Analysis of WCDMA DL with TIA/EIA-95 Interference

In this case we need to evaluate the spurious emissions from TIA/EIA-95 BS to WCDMA UE and the WCDMA UE selectivity.

In discussions it has been agreed that carrier to carrier offset between these systems is 3.75 MHz.

From IS-97 specification for BS emissions following definition can be found:

	Table 1 - Band Class 1 Transmitter Spurious Emission Limits

For |Δf| Greater Than
	Emission Limit

	885 kHz
	-45 dBc / 30 kHz

	1.98 MHz
	-55 dBc/ 30 kHz: Pout ≥ 33 dBm

-22 dBm / 30 kHz, 28 dBm ≤ Pout < 33 dBm

-50 dBc / 30 kHz; Pout  < 28 dBm

	2.25 MHz
	-13 dBm / 1 MHz




Note: 
Current FCC rules shall also apply

From this requirement it can be estimated that the worst-case emission power from BS falling into WCDMA DL channel is 5.9 dBm/3,84 MHz. With +43dBm power output, this results in an ACLR of 40.3dB. This is effectively with a very large WCDMA UE selectivity. In fact, this agrees well with the graph from reference [10 15] showing ACIR versus receiver selectivity at 3.13 MHz frequency offset, accounting for the TIA/EIA-95 emissions. The graphs shows 38.4dB ACIR for RX selectivity of –43dBc and 27 25dB ACIR for RX selectivity of –25dBc. This graph from reference [10 15] is reproduced here for convenience.. 
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The effect of multi-carrier TIA/EIA-95 scenario is included by ACIR shift as is done for GSM interference case.

7.1.4.2 WCDMA UL Simulation Results with GSM Interference

The simulation results for the GSM interference to the WCDMA UL are shown in Table 7.1.4.2. As it will be very difficult to achieve more than 50 dB ACIR because the ACLR of GSM out of band emissions into the WCDMA passband is only 50 dB, the table does not go beyond 50 dB ACIR. The results are in the noise at this value anyway. 

Table 7.1.4.2 – Summary of simulation results for WCDMA Uplink. Values are WCDMA Uplink capacity loss as a function of WCDMA BS ACIR (WCDMA BS selectivity+ GSM UE transmitted emissions).

	Reference
	Ant type
	Cell size
	Company
	ACIR

25 dB


	ACIR

30 dB
	ACIR

35 dB
	ACIR

40 dB
	ACIR

45 dB
	ACIR

50 dB
	Power

Control 

active

	[20]
	omni
	577
	Ericsson
	 
	17.1
	5.3
	1.8
	 
	0.2
	Yes

	[22]
	Tri
	577
	Nortel
	5.4
	2.1
	0.8
	0.4
	
	
	Yes

	[26]
	Omni
	2400
	Motorola
	
	13.8
	4.2
	1.5
	0.5
	0.2
	Yes

	[5]
	Tri
	2150
	Nokia
	 
	41.0
	11.0
	3.0
	0.1
	
	Yes

	[5]
	Tri
	2150
	Nokia
	
	100
	
	80.0
	
	1.0
	No

	[22]
	Tri
	2400
	Nortel
	7.0
	4.3
	2.0
	0.4
	
	
	Yes

	[25]
	Tri
	2400
	Lucent
	25.8
	10.6
	5.3
	2.3
	0.8
	0.0
	Yes

	[23]
	Tri
	3100
	Lucent
	10.8
	4.8
	2.3
	0.8
	
	
	Yes

	[23]
	Tri
	3100
	Lucent *
	14
	6
	2.9
	1.1
	
	
	Yes

	[9]
	Tri
	2400
	Alcatel
	
	41.5
	11.3
	5.7
	1.9
	0.9
	No


* 6 GSM carriers

The following two graphs illustrate the results from Table 7.1.4.2 for cell sizes 577m and 2400m. 
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Regardless of the conditions of small cell or large cell, omni-directional antenna or tri-sectored antenna, power control or no power control, 1 interfering GSM carrier or multiple interfering GSM carriers, choosing an ACIR value of 50dB ensures a very small loss in Uplink capacity. 

7.1.5.1
Simulation results

Table 7.1.5.2 – Summary of simulation results for TIA/EIA-95 Uplink. Values are TIA/EIA-95 Uplink capacity loss with the WCMDA system on.

	Company

[Reference]
	ant

type
	cell size
	nearest

carrier
	Capacity loss (%)
	ACIR

(dB)

	Ericsson [31]
	Tri
	577
	3.75
	4.6
	33.8

	Motorola [27]
	Omni
	577
	3.75
	5.1*
	34.2

	Ericsson [31]
	omni
	2400
	3.75
	59
	33.8

	Motorola [27]
	tri
	2400
	3.75
	80*
	34.2

	Lucent [41]
	tri
	2800
	3.75
	74
	33.8

	Lucent [41]
	tri
	2800
	3.75
	34.5*
	33.8


* These cases have also taken into account the interference from TIA/EIA-95 UEs to the WCDMA

 base stations.
The GSM UL results show negligible impact as amount of users. In terms of outage some impact was found, however this is single source result. The TIA/EIA-95 UL results are good for small cell size, but show dramatic capacity loss for larger cell size. As will be shown later, this is probably an artifact of the simulation, in that it does not take into account mutual interference between the two systems and does not remove from operation WCDMA UE terminals that are jammed by the TIA/EIA-95 BS’s.

7.1.7
Summary of WCDMA 2x5MHz Performance

The results and analysis of the previous 4 sections is summarized in the following Table [7.1.6.1 7.1.7.2]  for convenient reference:

Table 7.1.7.2 – Summary of 4 interference cases between WCDMA and Narrowband systems

	Interference Case
	Simulation result
	Worst case result
	Behaviour that reduces worst case impact

	WCDMA Downlink
	1-2% capacity loss (due to GSM BS interference) for ACIR –30dB @2.7 MHz and –43dB @ 3.5 MHz, 

1-4% capacity loss (due GSM BS interference) for 30 dB ACIR at 2.7 and a slope of 0.8 dB/200kHz,

3-7% capacity loss (due to TIA/EIA-95 BS interference) for 30 dB ACIR at 2.7 MHz and a slope of 0.8dB/200kHz.  


	See sections 7.5.1 and 7.5.5 where this is discussed

At 2.4km cell size, ~1/4 outages will be due to blocking
	See section 7.5.5 where discussed in detail

-RRM procedures for hard handoff

-GSM system self-protection measures will also help UMTS system

-Placement of WCDMA BS closer to interfering BS

-Need to handle non-blocking outages (blocking may not be as special as first thought)

	WCDMA Uplink
	Less than 1 % capacity loss (due to GSM interference) for 47dB ACIR (50dB selectivity) at 2.7 MHz,

11.6 % capacity loss (due to TIA/EIA-95 BS interference) for 29 dB ACIR (50 dB selectivity) at 2.7 MHz and a slope of 0.5 dB/200kHz.
	WCDMA BS noise floor rises an additional 14dB over 6dB planned increase for interfering UE at max power at MCL
	-Control UMTS cell size (e.g., 2.4km does not suffer even for worst case)

-Raise MCL

	GSM Uplink
	Negligible capacity loss GSM SINR degradation
	GSM BS noise floor as much as 30dB higher for UE at max power at MCL
	Very low probability helped even further if the WCDMA UE does not try to operate at high interference levels, as it will cause interference itself. (Argues against excessively high UE ACIR—see section 7.5.5.2, as well large cell size when this is likely to be a problem) 

	GSM Downlink
	<1% 

capacity loss change in GSM SINR outage
	GSM link margin degraded by 35dB
	GSM RRM procedures can shift interfered UE’s to other channels

Coordination of WCDMA and GSM BS location as is the case for WCDMA DL

	TIA/EIA-95 Uplink
	about 5% TIA/EIA-95 capacity loss for 577 m cell radius and 34.5%-80% TIA/EIA-95 capacity loss for 2.4 km cell radius
	
	

	TIA/EIA-95 Downlink
	<1% TIA/EIA-95 capacity loss
	
	


3. Disagreed Text Proposal

7.5.5.3 Analytical Model and Results for Dead Zone

This section provides analytical model and results in order to investigate the dead zone for the UMTS1900 and GSM systems operating in adjacent frequency bands. This document also presents analytical equations for assessing the impact of the GSM interference on the UMTS1900 uplink/downlink capacity or coverage. 

When the UMTS1900 system and a narrowband system (such as a GSM or IS-95 system) are operating in adjacent frequency blocks, the narrowband system in the proximity of the UMTS system could cause a reduction in the UMTS1900 capacity or/and coverage. Therefore, it is important to understand that the UMTS capacity/coverage loss is a function of the UMTS receiver selectivity (or ACIR) and the propagation loss (or distance) between both systems. Once a tolerable WCDMA capacity/coverage loss is elected, the dead zone can be calculated.

7.5.5.3.1
Analytical model for GSM mobile aggressing UMTS BS

In addition to the simulation results given in the previous sections, we provide more insight into the impact of GSM mobile interference on the UMTS BS performance by examining the analytical results for the dead zone study. The proposed analytical model is shown in Figure 7.5.5.3.1 and outlined below:

· The All UMTS base stations is are located at the GSM cell coverage edge  (i.e., the worst inter-site shifting case).

· For each UMTS BS, Aan interfering GSM mobile moves between its serving cell and is at the same distance to the affected UMTS BS.

· The interfering GSM mobile transmit power reaches the maximum power (30 dBm) when it is located at the GSM cell edge. 

· The power control for the GSM mobile is considered. In other words, the GSM mobile power is reduced when it approaches the serving GSM BS and leaves the UMTS BS (i.e., its propagation loss to the GSM BS reduces). The minimum transmit power of the GSM mobile is 0 dBm.

· The average propagation loss follows the Macrocell propagation model defined in TR 25.942. The propagation loss should not be less than the free space loss and the propagation loss minus antenna gains should not be less than the MCL (70 dB).

Most parameters are the same as those parameters [1-4] used in the simulations to estimate the UMTS uplink capacity loss due to GSM mobile interference. When the interfering GSM mobile approaches the affected UMTS BS, the GSM interference increases and there exists a point where the UMTS BS received signal energy to noise plus interference density ratio [Eb/(Nt+IGSM)] falls below the target value (6.1 dB) required to maintain adequate quality. The dead zone (i.e., the blue area shown in Figure 7.5.5.3.1) is defined as the region in which if the interfering GSM mobile is located, causes the UMTS BS receiver sensitivity to degrade below a defined threshold.
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Figure 7.5.5.3.1: Analytical model for the impact of GSM mobile on WCDMA BS

From the UMTS uplink perspective, we can derive the maximum allowable propagation loss and cell radius by using the link budget. Table 7.5.5.3.1 shows a UMTS 8 kbps speech uplink budget example that is developed based on the parameters given by the 3GPP TR 25.942. It is observed in the link budget that the bottom line - maximum allowable path loss is 146.5 dB. This maximum path loss corresponds to a UMTS maximum cell radius of 3.1 Km (or an inter-site distance of 4.65 Km), assuming 15 meters of antenna height above the average rooftop (recommended by TR 25.942). 

Table 7.5.5.3.1. 3-sector UMTS1900 Uplink Budget with 8 kbps Speech Applications and Outdoor Coverage

	Item
	Units
	Values
	Comments

	(a) Maximum Transmitted power per traffic channel
	dBm
	21
	per 3GPP TR 25.942

	(b) Transmit Cable, connector, combiner, and body losses
	dB
	0
	per 3GPP TR 25.942

	(c) Transmitter Antenna Gain
	dBi
	0
	per 3GPP TR 25.942

	(d) Transmitter EIRP per traffic channel (a-b+c)
	dBm
	21
	

	(e) Receiver Antenna Gain
	dBi
	14
	per 3GPP TR 25.942

	(f) Receiver Cable and Connector Losses
	dB
	0
	included in Item (e) antenna gain

	(g) Receiver Noise Figure
	dB
	5
	per 3GPP TR 25.942

	(h) Receiver Noise Density
	dBm/Hz
	-174
	

	(i) Receiver Interference Margin (Noise Floor Rise Caused by Other User Interference)
	dB
	6.0
	75% loading, per 3GPP TR 25.942

	(j) Total Effective Noise plus Interference Density (=g+h+i)
	dBm/Hz
	-163.0
	

	(k) Information Rate (10log(Rb)) 
	dB
	39.0
	per 3GPP TR 25.942

	(l) Required SIR or Eb/(Io+No)
	dB
	6.1
	per 3GPP TR 25.942

	(m) Receiver sensitivity (=j+k+l)
	dBm
	-117.9
	

	(n) Hand-off Gain
	dB
	5
	

	(o) Explicit Diversity Gain (included in (l) Required Eb/No)
	dB
	0
	diversity gain has been included 

in required Eb/No

	(p) Log-normal Fade Margin
	dB
	11.4
	a theoretical value for a noise-limited environment associated with 95% cell coverage and 10 dB log-normal standard deviation 

	(p') Building/Vehicle Penetration Loss
	dB
	0.0
	

	(q) Maximum Path loss {d-m+e+o+n-p-p'}
	dB
	146.5
	


Here, we consider that the UMTS mobile of interest is located at the serving UMTS cell edge and investigate the UMTS BS uplink capacity/coverage loss due to the GSM mobile signal power for two scenarios: 

· UMTS and GSM cell radii of 3.1 Km – In this scenario, the UMTS cell layout is designed to the maximum path loss of 146.5 dB (or the maximum cell radius of 3.1 Km). The link budget indicates that the UMTS BS received signal power from the UMTS mobile with the maximum power (21 dBm) is –117.9 dBm and the effective noise floor (including 6 dB noise rise caused by other UMTS user interference) is –97 dBm.

· UMTS and GSM cell radii of 2.4 Km – In this scenario, the UMTS cell radius equals the existing GSM cell radius of 2.4 Km (assumed in the simulations). The propagation loss associated with 2.4 Km cells is 142.3 dB. Therefore, the WCDMA BS received signal strength has a 4.2 dB (=146.5 dB - 142.3 dB) headroom to overcome excessive interference from the GSM mobile. The UMTS BS received power from the UMTS UE (transmitting the maximum power) becomes –113.7 dBm (= -117.9 dBm + 4.2 dB).

7.5.5.3.2   Analytical results for GSM mobile aggressing UMTS BS

In the presence of external interference from non-WCDMA systems (e.g., GSM mobile), the WCDMA BS receiver noise floor will be raised and the uplink capacity or/and coverage will be reduced. It is shown in Reference [55] that when the number of CDMA users (i.e., capacity) remains the same, the CDMA BS receiver sensitivity degradation (D) (defined as the ratio of the sensitivity (S w/ ext) with external interference to the sensitivity (S w/o ext) without external interference) equals the noise rise caused by external interference, i.e.,
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where 
[image: image6.wmf]o

N

is the spectral density of thermal noise, F is the BS receiver noise figure, Iext is the CDMA BS received average external interference power from non-CDMA systems and W is the system bandwidth. If the cell layout is designed to the maximum propagation loss dictated by the uplink budget, the CDMA uplink cell coverage reduction ratio (
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(2)

where L denotes the maximum allowable propagation loss and ( denotes the propagation loss exponent. This equation shows that the penalty in the CDMA uplink cell coverage (or maximum propagation loss) depends only on the CDMA BS receiver noise rise, and is independent of the CDMA loading.

It is also shown in Reference [55] that when the receiver sensitivity and cell coverage remain the same and the cell layout is designed to the maximum propagation loss dictated by the uplink budget, the CDMA uplink capacity reduction ratio (
[image: image9.wmf]cap

R

) due to external interference can be determined by: 


[image: image10.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

-

+

=

-

=

1

1

1

1

/

/

r

W

FN

W

FN

I

N

N

R

o

o

ext

ext

o

w

ext

w

cap





(3)

where Nw/ ext denotes the CDMA capacity with external interference, Nw/o ext the CDMA capacity without external interference and ( denotes the CDMA uplink loading factor. In the UMTS uplink budget and simulations, the 6 dB UMTS BS noise rise due to other user interference corresponds to a 75% loading. Equation (3) indicates that the penalty in CDMA uplink capacity depends on the CDMA BS loading factor and the receiver noise rise caused by external interference (e.g., from a GSM mobile). Figure 7.5.5.3.2 shows the relationship between the UMTS uplink capacity loss and the receiver noise rise (or sensitivity degradation caused by external interference) with a constant cell coverage. Figure 7.5.5.3.3 shows the relationship between the UMTS uplink cell coverage loss and the receiver noise rise with a constant capacity. It is observed that a 6 dB sensitivity degradation will cause 100% uplink capacity loss or 52% cell coverage loss. As the sensitivity degradation is 0.4 dB, the penalty will become 3% uplink capacity loss or 5% coverage loss. 
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Figure 7.5.5.3.2: UMTS uplink capacity versus the UMTS BS receiver sensitivity degradation (or noise rise)

[image: image16.wmf]0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

UMTS BS Noise Rise (dB) Caused by External Interference 

UMTS Uplink Cell Coverage Reduction (%)


Figure 7.5.5.3.3: UMTS uplink cell coverage versus the UMTS BS receiver sensitivity degradation (or noise rise)

The UMTS BS sensitivity degradation (or noise rise) can be calculated based on the receiver noise floor and interfering GSM mobile power. The UMTS BS received interference power from the GSM mobile is a function of the distance of the GSM mobile and the ACIR from GSM mobile to UMTS BS. According to the TS05.05, the GSM mobile emission and noise power falling into the UMTS BS carrier band with a 2.7 MHz center frequency separation is 50 dB below the GSM signal power. When the UMTS BS receiver selectivity is 50 dB, the ACIR will be 47 dB. Figure 7.5.5.3.4 shows the UMTS BS sensitivity degradation versus the GSM mobile to UMTS BS distance for 47 dB ACIR.
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Figure 7.5.5.3.4: UMTS BS sensitivity degradation (or noise rise) versus the GSM Mobile to UMTS BS distance 

Based on Equations (2) and (3), the UMTS BS sensitivity degradation can be translated into the UMTS uplink capacity or cell coverage reduction. It is expected that the WCDMA BS received signal strength with a 2.4 Km cell radius has a 4.2 dB (=146.5 dB - 142.3 dB) more headroom than the WCDMA BS with 3.1 Km cell radius to overcome sensitivity degradation caused by the GSM mobile. Therefore, the capacity/coverage loss for 2.4 Km cells is less than that for 3.1 Km cells. Figures 7.5.5.3.5 and 7.5.5.3.6 show the UMTS uplink capacity/coverage loss versus the GSM mobile to UMTS BS distance for 3.1 Km and 2.4 Km UMTS cells, respectively. It is illustrated that if 0.4 dB sensitivity degradation (associated with 3% capacity loss or 5% coverage loss) is elected as the tolerable threshold, the radius of the dead zone is about 305 meters for 3.1 Km cells and 150 meters for 2.4 Km cells. Note that these figures assume that the GSM interference power occurs during the active slot. The dead zone will be reduced,

· if the duty cycle of the GSM power is taken into account in calculating the GSM mobile interference power, or

· if the UMTS BS is not located at the edge of the GSM cell coverage.
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Figure 7.5.5.3.5: UMTS uplink capacity/coverage loss versus the GSM to UMTS distance for 3.1 Km UMTS cells
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Figure 7.5.5.3.6: UMTS uplink capacity/coverage loss versus the GSM to UMTS distance for 2.4 Km UMTS cells

7.5.5.3.3 Analytical model for GSM BS aggressing UMTS UE

The proposed analytical model for the GSM BS aggressing UMTS UE scenario is shown in Figure 6 7.5.5.3.7 and outlined below:

· The All GSM base stations is are located at the UMTS cell coverage edge (i.e., the worst inter-site shifting case).

· An affected UMTS UE moves between its serving cell and the interfering GSM BS.

· The interfering GSM BS carrier transmits at the maximum power (40 dBm).

· All UMTS BS transmit the maximum power and the affected UMTS traffic channel power reaches the maximum level. 

· The average propagation loss follows the Macrocell propagation model defined in TR 25.942. 

Most parameters are the same as those parameters [1-4] used in the simulations to estimate the UMTS downlink capacity loss due to GSM BS interference. When the affected UMTS UE approaches the interfering GSM BS, the GSM interference increases and the desired UMTS signal reduces and there exists a point where the UMTS UE received signal energy to noise plus interference density ratio [Eb/(Nt+IGSM)] falls below the target value required to maintain adequate quality. The dead zone (i.e., the blue area shown in Figure 7.5.5.3.7) is defined as the region in which if the affected UMTS UE is located, causes the UMTS UE receiver sensitivity to degrade below a defined threshold.
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Figure 6 7.5.5.3.7: Analytical model for the impact of GSM BS on WCDMA UE

7.5.5.3.4 Analytical results for GSM BS aggressing UMTS UE

In the presence of external interference from non-WCDMA systems (e.g., GSM BS), the WCDMA UE receiver noise floor will be raised and the downlink capacity or/and coverage will be reduced. It is shown in Reference [55] that when the number of CDMA users (i.e., capacity) remains the same and the cell layout is designed to the maximum propagation loss, the CDMA downlink maximum propagation loss degradation (D’) (defined as the ratio of the maximum propagation loss (L’ w/o ext) without external interference to the maximum propagation loss (L’ w/ ext) with external interference) caused by external interference equals the noise rise (or sensitivity degradation), i.e.,
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(4)
where L’ denotes the downlink maximum allowable propagation loss, F’ is the CDMA UE receiver noise figure and I’ext is the CDMA UE received average external interference power from non-CDMA systems. Therefore, the CDMA downlink cell coverage reduction ratio (
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(5)

This equation shows that the penalty in the CDMA downlink cell coverage (or maximum propagation loss) depends only on the CDMA UE receiver noise rise.

Figure 7.5.5.3.8 shows the relationship between the UMTS downlink cell coverage loss and the receiver noise rise (or sensitivity degradation) with a constant capacity. In [11], it is recommended that a 17 dB sensitivity degradation be used as the acceptable threshold to calculate the dead zone. It is observed from Figure 7 that the 17 dB sensitivity degradation will cause 42% cell coverage loss and such a degradation is not an appropriate number. On the other hand, a 4 dB degradation associated with 5% downlink coverage loss could be a logical choice for the tolerable threshold used to determine a dead zone.
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Figure 7.5.5.3.8: UMTS downlink cell coverage versus the UMTS UE receiver sensitivity degradation (or noise rise)

The UMTS UE sensitivity degradation (or noise rise) can be calculated based on the receiver noise floor, the UMTS UE to GSM BS distance and the ACIR from GSM BS to UMTS UE. The ACIR is dominated by the UMTS UE receiver selectivity. Figure 7.5.5.3.9 shows the UMTS UE sensitivity degradation versus the GSM BS to UMTS UE distance for a cell radius of 3.1 Km (corresponding to an inter-site distance of 4.65 Km) and various ACIRs (30, 40 and 48 dB).

Based on Equation (5), the UMTS UE sensitivity degradation can be translated into the UMTS downlink cell coverage reduction. Figure 7.5.5.3.10 shows the UMTS downlink coverage loss versus the GSM BS to UMTS UE distance for 3.1 Km UMTS cells. It is observed that if a 4 dB sensitivity degradation (associated with a 5% coverage loss) is elected as the tolerable threshold, the radius of the dead zone is about 580 meters for 30 dB ACIR and 190 meters for 48 dB ACIR. When the UMTS system is overlaid on the existing GSM network and the UMTS cell radius is most likely less than 3.1 Km, the UMTS uplink coverage loss and dead zone will be less than those values shown in the Figures below. Note that these figures assume that the GSM interference power occurs during the active slot. The dead zone will be reduced,

· if the duty cycle of the GSM power is taken into account in calculating the GSM interference power,

· if the cell radius is smaller than the maximum radius (3.1 km) supported by the link budget, or

· if the UMTS BS is not located at the edge of the GSM cell coverage.
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Figure 7.5.5.3.9: UMTS BS sensitivity degradation (or noise rise) versus the GSM BS to UMTS UE distance 
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Figure 7.5.5.3.10: UMTS downlink coverage loss versus the GSM BS to UMTS UE distance for 3.1 Km UMTS cells
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