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1 Introduction

This document analyses adjacent band compatibility between T-UMTS and S-UMTS in the 2GHz band based on R4-040735, ECC PT1(05)051 ANNEX 12 and ECC report 45.

Interference mechanisms are introduced, then feasibility of adjacent band compatibility for S‑UMTS is summarised.

Annex A details sharing and adjacent band compatibility methods. Annex B details the analysis of Mobile Satellite Service

2 Interference mechanisms

According to the allocation of Radio Services in the 2 GHz band various scenarios have to be considered. Table 1 gives an overview of these scenarios, which have been considered in detail in this contribution.

Interference paths for S-UMTS/T-UMTS compatibility assessments
The various interference paths can be categorised in a number of ways. The approach selected is based on the wanted system (the terrestrial component UMTS) and the interfering one (interference path is the satellite UMTS component including terrestrial repeaters). We should note that, in the S-UMTS system to be considered for compatibility studies, the terrestrial repeaters are used only on the downlink.
The result is two main interference paths as shown in Table 1 and Figs. 1 and 2.

Table 1 : Interference paths

Interference path
MSS downlink at 2 170 MHz
MSS uplink at 1 980 and 2 010 MHz

T‑IMT‑2000 wanted
MSS interfering
A
B

Table 2 : Scenarios applicable in the 2 GHz band for S-UMTS interference into T-UMTS

Scenario
Interferer ( victim


1 (Path A1)
Sat DL ( T-UMTS FDD DL UE
@ 2 170 MHz

5 (Path A3)
IMR DL ( T-UMTS FDD DL UE
@ 2 170 MHz

10 (Path B1)
MES Sat UL ( T-UMTS TDD UE
@2 010 MHz

11 (Path B2)
MES Sat UL ( T-UMTS FDD UL BS
@1 980 MHz

12 (Path B2)
MES Sat up ( T-UMTS TDD BS
@2 010 MHz
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System parameters for the terrestrial component are extracted from ITU-R M.2039 [9], TS 25.104 [10], TS 25.105 [11], 25.101 [12] and 25.102 [13].

System parameters for the satellite component are extracted from R4-040582 [5]. The detailed analysis of MSS is given in annex B. 

Table 3 offers an overview of the impact of the sharing studies on systems compatibility considerations together with spectrum implementations contexts. 

For each possible combination of T-UMTS FDD and TDD /MSS adjacent band sharing, the overall requirements in terms of the frequency carrier spacing or guard bands between these systems shall ensure protection of T‑IMT‑2000 victim stations. 

In some cases, the guardband is dependent on the environment in which the MSS service operates.

All the results presented in this Table were obtained using the baseline assumptions for MSS and T‑IMT‑2000 systems, as recorded in [5].

TABLE  3

a) S‑UMTS DL @ 2 170 MHz and T‑UMTS below 2 170 MHz


T-UMTS FDD DL

T‑UMTS victim
MSS((  T-UMTS UE

No guardband(1)

(1)
No additional guardband between the two 5 MHz blocks. Since adjacent carriers are of 3.84 MHz, in 5 MHz blocks, a guardband already exists.

TABLE  3 (continued)

b) S‑UMTS UL @ 1 980 & 2010 MHz and S-UMTS below 1 980 and above 2 010 MHz


T-UMTS TDD (above 2 010 MHz)
T-UMTS FDD UL       (below 1 980 MHz)

T‑UMTS victim
MES ( T-UMTS TDD UE&BS


No guardband
MES ( T-UMTS FDD BS


No guardband except for portable, vehicular and transportable   terminals that require a 5 MHz guardband in rural areas, unless they are forbidden to transmit under terrestrial cells coverage operated in the adjacent 5 MHz band. In this latter case no guardband is required.

Comments on the S-UMTS uplink case:

The only case when a guard band is required is when S-UMTS portable, vehicular and transportable terminals are allowed to operate inside the T-UMTS coverage in rural cells. S-UMTS MES terminals other than handsets are forbidden to transmit in the lower S-UMTS block in areas where they detect a T-UMTS carrier in the upper last T-UMTS block. 

3 Feasibility of adjacent band compatibility for S‑UMTS

3.1 Adjacent band compatibility with terrestrial IMT‑2000 CDMA direct spread (FDD)

In the downlink direction (around 2 170 MHz), the S‑UMTS system is able to operate in the MSS bands adjacent to T-UMTS allocation with a standard 5 MHz carrier frequency separation between an S‑UMTS carrier and a T-UMTS carrier. 

In the uplink direction (around 1 980 MHz), the S‑UMTS system is able to operate in the MSS band adjacent to T-UMTS with a standard 5 MHz frequency carrier separation. S-UMTS MES terminals other than handsets are forbidden to transmit in the lower S-UMTS block in areas where they detect a T-UMTS carrier in the upper last T-UMTS block.
3.2 Adjacent band compatibility with terrestrial IMT‑2000 CDMA TDD

In the uplink direction (around 2 010 MHz), the adjacent band compatibility between T‑UMTS with respect to S‑UMTS is possible with a standard carrier spacing of 5 MHz.

4 Glossary & Abbreviations

Minimum carrier separation : The minimum separation required between the nearest carriers of two adjacent band systems for them to co-exist.

Minimum frequency separation : The minimum separation  required between the band edges of two adjacent band systems for them to co-exist. Minimum Frequency Separation is less than the Minimum Carrier Separation. The difference is of the order of one half of the sum of the two systems channel spacings. E.g.
for two systems with channel spacings 200 kHz and 25 kHz a minimum frequency separation of x kHz equates to a minimum carrier separation of x + 112.5 kHz

Adjacent band compatibility : Adjacent band compatibility is the case where both system components are co-located or the terrestrial component is within the area covered by the satellite beam.

BS
Base Station, within T‑IMT‑2000

IMR
Intermediate Module Repeater

MCL
Minimum Coupling Loss

MES
Mobile Earth Station, within the satellite system

MSS
Mobile-Satellite Service

Sat
Satellite station 

S‑UMTS
Satellite UMTS

S‑IMT‑2000
IMT‑2000 satellite radio interface

UE
User Equipment, within T‑IMT‑2000
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ANNEX A - SHARING AND ADJACENT BAND COMPATIBILITY METHODS

A.1.
Minimum coupling loss (MCL) and Monte Carlo approaches

In this Report, two approaches have been used so far to assess interference between two systems. 

A.1.1.
MCL
The minimum coupling loss (MCL), allows computation, for a given system (a given set of transmitter and receiver parameters) of the minimum propagation loss (and hence derivation of the minimum separation distance) and/or the minimum adjacent band isolation (and hence derivation of the minimum guardband). For 3GPP compliant systems (terrestrial or satellite) operating with the same bandwidth, the adjacent band isolation is expressed by the adjacent channel interference ratio (ACIR), as explained below. It should be noted that the ACIR concept is useful when standard frequency carrier separations of 5, 10 or 15 MHz are envisaged. In other cases, the use of Tx/Rx spectrum masks is necessary. 

The MCL between an interfering transmitter (Tx) and a victim receiver (Rx) is defined as:
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In the case of a minimum separation distance calculation, Dmin:
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In the case of a minimum guardband calculation, fseparation:
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The ACIR is defined as: 
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ACLR is the adjacent channel leakage ratio of the interfering transmitter (i.e. the out-of-band power ratio falling into the adjacent channel), and ACS is the adjacent channel selectivity (i.e. the power received in the adjacent channel after the input filter) of the victim receiver.

However, in T‑IMT‑2000 systems, the interference usually results in loss of capacity and/or of coverage. 

The assessment of the impact of interference therefore requires in some cases a simulation over a large number of transmitters and receivers and MCL may not be adequate to investigate this loss. In addition, MCL does not model power control or dynamic situations, which may be determining for some scenarios, such as for example, those involving user terminals as a victim. 

A.1.2.
Monte Carlo simulation
The second approach is the Monte Carlo simulation, which gives a probability of interference for the given set of parameters and a deployment and power control model.

The acceptable interference probability used in Monte Carlo studies will depend on the scenario under consideration. For example, in the case of interference between MES and the terrestrial UE, the maximum acceptable interference probability for terrestrial IMT‑2000 CDMA direct spread is considered to be 2%.

The Seamcat1 Monte Carlo tool was used in most of the Monte Carlo simulations presented in that Report. The assumptions used in the Monte Carlo simulations are detailed in Annex B  and are based on work in ITU-R. Additional information is also included alongside the reported compatibility studies.

It is understood that any one of the approaches described above is not sufficient alone to describe in detail the interference problem, and to conclude on the problem of guardbands. The following points are relevant to the comparison of deterministic and statistical approaches:
· The MCL method is useful for an initial assessment of frequency sharing, and is suitable for fairly “static” interference situations (e.g. fixed links vs. mobile base stations). It can however be pessimistic in some cases.

· The Monte Carlo method will generally give more realistic results. It is however complex to implement and will only give accurate results if the probability distributions of all the input parameters are well known.

A.2.
Propagation models
The propagation models to be used for deriving the separation distances with MCL as well as with Monte Carlo approaches are the following:

A.2.1.
For space-to-Earth and Earth-to-space paths 
Free space path loss plus attenuation due to gaseous absorption as defined in Recommendation ITU‑R P.676. When a very high accuracy of the results is not required, the gaseous/rain attenuation can be neglected at frequencies below 3 GHz.

A.2.2.
For terrestrial paths 

–
For distances < 20 km, the modified Hata-Cost 231 median loss is used for MCL. It could be used for distances up to 100 km with some precautions. Typically this is used for co‑located systems e.g. for frequency separation studies. This model is also implemented in SEAMCAT, adding a log-normal fading factor.
· For distances > 20 km, Recommendation ITU-R P.452 for smooth Earth. Typically this is used for non-co‑located systems, e.g. for geographic separation.

ANNEX B - DETAILED ANALYSIS OF MOBILE SATELLITE SERVICE

B.1.
Interference from MSS satellites into terrestrial FDD

This situation occurs around 2 170 MHz and corresponds to Path A.

In this configuration, the victim receiver is either a FDD BS or UE, which receives interference either from a S‑UMTS satellite or IMR. 

B1.1.
Methodology for spacecraft interference (scenarios 1)

The interference assessment is conducted following a simple deterministic method. The satellite interference level is evaluated on the basis of a link budget. For adjacent band compatibility, the satellite spectrum mask is applied. The interference level is then compared to the thermal noise of the 3G terrestrial receiver. The single entry level from a single satellite is only considered. Multiple satellite systems interference should not occur on a given geographical area, because S-UMTS terminals use low directivity antennas Co-frequency, co-coverage operation of multiple satellite systems is therefore operationally impossible.

The interference is deemed acceptable if :
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This criterion is applied for interference received by UEs or BSs, for any cell size. It should provide an adequate level of protection for Macro cells (see notes xxi and xxxiv of [9]). A less stringent criterion may in practice be adequate for Micro or Pico cells.

B1.2.
Adjacent band compatibility (S‑UMTS, Path A1, scenarios 1)
In order to meet the protection requirements of terrestrial 3G systems operating in adjacent band, see Table B.1-1: the required channel spacing is 4.6 MHz for protecting Mobile. The 5MHz standard carrier separation is therefore sufficient to protect T-UMTS UE.
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Table B.1-1: Satellite downlink interference (co-frequency)

B1.3.
S‑UMTS IMRs interfering T‑UMTS FDD DL (Path A3, scenarios 5)
IMRs downlink transmission mask and maximum transmit power are based on 3GPP FDD Node Bs. This allows to reuse studies developed by 3GPP for assessing FDD/FDD coexistence in the downlink direction. 

The following Figures are extracted from 3GPP 25.942.v500 [15], and provide an estimate of the capacity loss of a FDD macro urban networks due to operation in the adjacent 5 MHz channel of a identical network, as a function of ACIR (Adjacent Channel Interference Ratio).
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 Figure B.1-6: Capacity vs. ACIR for FDD/FDD coexistence (DL speech)

Within one network, the BSs are placed at the centre of an hexagonal grid:
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The worst case co-existence scenario corresponds to the case where the 2 networks are shifted by a cell radius (577m in the 3GPP simulation). The intermediate case scenario corresponds to a half cell radius shift. The co-located case (best case) is not considered in the 25.942 study.

Extrapolation of results for IMRs

In the 25.942 simulation for FDD/FDD coexistence, the impact is assessed in terms of loss of maximum number of users. The base stations of the wanted and interfering terrestrial network are assumed to operate close to their assigned maximum power. If the BSs of the interfering network are replaced by S‑UMTS IMRs with equivalent characteristics, the interference seen by the wanted network remains the same. Therefore the findings of the FDD/FDD coexistence studies, are also applicable to FDD/ IMR coexistence.

In the scenario studied in this section, the FDD downlink is in the upper part of the 2 GHz band. The 5 MHz carriers would be organized as follows:
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Figure B.1-7: Illustration of downlink adjacent channel interference

In the above Figure, it can be seen that the interference experienced from adjacent blocks is equivalent for block A and for block B, provided that S‑UMTS IMRs and Base Stations have similar deployment and RF characteristics.

Therefore the operation of IMRs in the upper 5 MHz block of the 2 110-2 170 MHz MSS allocation will not create additional constraints to the lower 5 MHz FDD downlink carrier of a T‑IMT-2000 network, compared to a terrestrial 5 MHz FDD downlink carrier which would be located at upper frequencies in the T‑IMT-2000 downlink allocation. A standard 5 MHz carrier spacing is therefore appropriate for this scenario. 

It can be noted that conclusions on compatibility between IMR and TDD UE Rx (downlink) are similar to those regarding FDD UE Rx (downlink). However, the main compatibility issue for TDD arises from TDD BS Rx protection from IMR interference, see above paragraph.

B2.
Interference from S-UMTS MES into T-UMTS FDD/TDD

This situation occurs around 1980 MHz for interference into T-UMTS FDD and 2010 MHz for interference into T-UMTS TDD, and corresponds to Path B.

B2.1.
Methodology and evaluation (S-UMTS, Path B, scenarios 10 to 12)
These scenarios were studied using SEAMCAT. The interfering S-UMTS UE are assumed to be uniformly spread across the simulation area. Their density is calculated from the maximum assumed uplink capacity, and the satellite beam footprint area. Therefore, two situations are examined:

· The S‑UMTS MES uplinks to the satellite whatever its location, and including in the victim terrestrial cell coverage area.

· The S‑UMTS terminal uplinks to the satellite except when located in the victim terrestrial cell coverage area in which case it switches to T-UMTS.



Figure B.2-6: S‑UMTS MES uplink interference configurations

For all cases developed in this section, the S‑UMTS MES RF and deployment characteristics are assumed as follows: 


Handheld
Vehicular
Portable

Max. Power (dBm)
No uplink power control
24
39
33

Antenna max gain (dBi)
0
4
2

Antenna gain towards victim BS, UE (dBi)
0
2
0

S‑UMTS Terminal ACLR (dB), in first adjacent channel 
33
33
33

Number of simultaneous transmitting S‑UMTS terminals per satellite beam
250
100
100

Table B.2-9: Interfering S‑UMTS Terminal characteristics

Because of its directive antenna, the Transportable terminal are expected to transmit with an EIRP of less than 11dB in the direction of victim BS and UE. Therefore it should not create more interference than the Vehicular terminal.

The satellite beam diameter is about 700 km, and the S‑UMTS MESs are assumed to be uniformly distributed across the satellite footprint.

Victim terrestrial systems characteristics (as in Att. 7.2 to ITU-R Doc. 8F/827, referred in [1]) are shown in the following Table:


FDD BS Rural Macro
FDD UE Rural Macro
FDD BS 
Suburban
Macro
FDD UE 
Suburban
Macro
TDD BS Urban Pico
TDD UE Urban Pico

Noise Floor (dBm)
–103
–99
–103
–99
–103
–99

I/N threshold (dB)
–10
–10
–10
–10
–10
–10

Antenna gain (dBi)
17
0
17
0
0
0

Propagation
Environment
Rural
Rural
Suburban
Suburban
Urban-outdoor
Urban-outdoor

Antenna height (m)
30
1.5
30
1.5
1.5
1.5

Cell radius (km)
10
10
1
1
0.04
0.04

Table B.2-10: Victim terrestrial system characteristics

The SEAMCAT simulations resulted in the following interference probabilities, for a standard 5 MHz spacing between the S‑UMTS and FDD/TDD carriers:


FDD BS Rural Macro
FDD UE Rural Macro
FDD BS Suburban Macro
FDD UE Suburban Macro
TDD BS Urban Pico
TDD UE Urban Pico

Handheld
2.85%
0.02%
0.26%
0
0
0

Potable
4.25%
0.03%
0.42%
0
0
0

Vehicular
7.05%
0.03%
0.55%
0
0
0

Table B.2-11: Case 1 results: S‑UMTS emissions authorized in the FDD/TDD coverage


FDD BS Rural Macro
FDD UE Rural Macro
FDD BS Suburban Macro
FDD UE Suburban Macro
TDD BS Urban Pico
TDD UE Urban Pico

Handheld
0.03%
0
0.02%
0
0
0

Portable
0.39%
0
0.18%
0
0
0

Vehicular
1.04%
0
0.2%
0
0
0

Table B.2-12: Case 2 results: S‑UMTS emissions not authorized in the victim cell
B2.2.
Comments on results

The probabilities of interference are for most scenarios rather low. The reason for this is the very low density of S‑UMTS uplink transmissions . E.g. there is only one handheld transmitting terminal per area of 1 500 sq km on average. Nevertheless, when considering only the areas in the vicinity of S‑UMTS terminal, the probability of interference would be significantly higher. It is therefore of interest if there is a correlation between the locations where S‑UMTS MESs are used and the locations of FDD/TDD receivers. In general, the areas where MESs (other than handsets) would transmit are expected to be somewhat separated from the areas of dense FDD/TDD deployments. 

The worst results correspond to the case where Portable and Vehicular S‑UMTS MESs transmit in the vicinity of rural cell and affects the BS reception. In that case the probability that the I/N exceeds –10 dB is around 7% if the S‑UMTS Vehicular MESs are allowed to transmit even though there is a terrestrial coverage (i.e. in the victim cell), and around 1% if S‑UMTS Vehicular transmissions in the MSS uplink band are avoided within the victim cell.

Other factors influencing the interference probability are identified:

–
Island effect: The values of Table B.2-12 correspond to the case where the rural victim cell is isolated and in an environment where S‑UMTS MESs may uplink to the satellite. The rural cell is assumed to be geographically separated from the rest of the terrestrial coverage. In a real world situation, such isolated rural cell may represent exceptional cases. The most affected cells are the ones located at the border of the terrestrial coverage constituted by a juxtaposition of cells. The “border” cells will experience interference only from those S‑UMTS emissions originating from the outer side of the terrestrial coverage. Rural cells located in the inner part of the terrestrial coverage should not experience interference, thanks to terrestrial path isolation between the T‑IMT‑2000 receiver (BS or UE) and the interfering MES, which is located outside the terrestrial coverage. This assumes that MES transmissions are prohibited inside terrestrial coverage.
· Protection criterion: a generic I/N criterion of - 10 dB has been used, for calculating the 

probabilities in Tables B.2-11 and B.2-12. Since the interference will be experienced by a limited number of cells, a criterion of –6 dB could have been used (see note v of [9]).

–
Mixture of terminals types: Table B.2-11 shows that the interference probability into Rural macro cells vary a lot according to the type of terminals which is considered. It is likely that the population of S‑UMTS MESs will be a mix of the different existing categories, and therefore the actual interference probability will be between the extreme values obtained respectively for handheld and portable terminals.
In conclusion, the most difficult case is the protection of isolated rural cells from S‑UMTS portable and vehicular terminals uplink interference (~7% interference probability with a 5 MHz spacing). 

With 10 MHz carrier spacing, the probability of interference of vehicular S‑UMTS terminals into Rural Base Stations is 2.6%. If the S‑UMTS portable, vehicular and transportable MES does not transmit in the MSS band within the victim cell, the interference probability is evaluated to be 1.04%, which is acceptable (provided the criterion is 2%). In all other cases (other terrestrial environments, other S‑UMTS terminals), the interference probability is not significant.
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UL

				UL speech (8 kbps) - Capacity ver ACIR (Intermediate case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola		Alcatel		Average

				25		90.69%		91.00%		91.36%		90.90%		91.82%		91.15%

				30		96.85%		97.40%		97.16%		96.89%		97.16%		97.09%

				35		98.93%		99.00%		99.02%		98.89%		99.07%		98.98%

				40		99.53%		99.70%		99.68%		99.63%		99.70%		99.65%

				Single operator capacity

				UL speech (8 kbps) - Capacity ver ACIR (Worst case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola		Alcatel		Average

				25		87.50%		87.00%		87.70%		88.08%		88.45%		87.75%

				30		95.42%		96.20%		95.82%		95.71%		95.90%		95.81%

				35		98.57%		98.90%		98.57%		98.59%		98.68%		98.66%

				40		99.50%		99.70%		99.53%		99.56%		99.57%		99.57%

				Single operator capacity

				UL data (144 kbps) - Capacity ver ACIR (Intermediate case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola *		Average

				25		91.89%		91.50%		95.83%		92.51%		92.93%

				30		98.17%		97.50%		98.63%		97.93%		98.06%

				35		99.39%		99.00%		99.55%		99.32%		99.32%

				40		99.39%		99.20%		99.55%		99.32%		99.37%

				Single operator capacity

				* revised results

				UL data (144 kbps) - Capacity ver ACIR (worst case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola *		Average

				25		88.08%		88.50%		87.90%		89.79%		88.57%

				30		97.45%		96.10%		94.78%		97.28%		96.40%

				35		99.37%		99.00%		98.17%		99.32%		98.97%

				40		99.67%		99.20%		99.39%		99.32%		99.40%

				Single operator capacity

				* revised results
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		DL speech (8 kbps) - Capacity ver ACIR (Intermediate case)

		ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola				Average

		25		86.54%		93.50%		89.41%		87.01%				89.12%

		30		94.16%		97.40%		95.35%		94.28%				95.30%

		35		97.73%		99.00%		98.21%		97.91%				98.21%

		40		99.09%		99.90%		99.29%		99.34%				99.41%

		Single op. capacity

		DL speech (8 kbps) - Capacity ver ACIR (worst case)

		ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola				Average

		25		91.20%		91.00%		86.29%		84.70%				88.30%

		30		96.40%		95.50%		94.10%		92.90%				94.73%

		35		98.80%		98.20%		98.07%		97.25%				98.08%

		40		99.90%		99.10%		99.18%		99.06%				99.31%

		Single op. capacity

		DL Data (144 kbps) - Capacity ver ACIR (Intermediate case)

		ACIR (dB)		Nokia		Ericsson		M- diversity		Motorola		Average

		25		93.90%		76.38%		88.63%

		30		97.40%		90.36%		94.75%

		35		98.80%		98.27%		97.67%

		40		99.90%		99.36%		99.13%

		Single operator capacity						13,72

		DL Data (144 kbps) - Capacity ver ACIR (worst case)

		ACIR (dB)		Nokia		Ericsson		M-Diversity		Motorola		Average

		25		91.30%		68.63%		88.63%		86.70%

		30		96.30%		85.86%		94.75%		93.99%

		35		98.80%		97.42%		97.67%		97.00%

		40		99.90%		99.04%		99.13%		98.71%

		Single operator capacity
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UL

				UL speech (8 kbps) - Capacity ver ACIR (Intermediate case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola		Alcatel		Average

				25		90.69%		91.00%		91.36%		90.90%		91.82%		91.15%

				30		96.85%		97.40%		97.16%		96.89%		97.16%		97.09%

				35		98.93%		99.00%		99.02%		98.89%		99.07%		98.98%

				40		99.53%		99.70%		99.68%		99.63%		99.70%		99.65%

				Single operator capacity

				UL speech (8 kbps) - Capacity ver ACIR (Worst case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola		Alcatel		Average

				25		87.50%		87.00%		87.70%		88.08%		88.45%		87.75%

				30		95.42%		96.20%		95.82%		95.71%		95.90%		95.81%

				35		98.57%		98.90%		98.57%		98.59%		98.68%		98.66%

				40		99.50%		99.70%		99.53%		99.56%		99.57%		99.57%

				Single operator capacity

				UL data (144 kbps) - Capacity ver ACIR (Intermediate case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola *		Average

				25		91.89%		91.50%		95.83%		92.51%		92.93%

				30		98.17%		97.50%		98.63%		97.93%		98.06%

				35		99.39%		99.00%		99.55%		99.32%		99.32%

				40		99.39%		99.20%		99.55%		99.32%		99.37%

				Single operator capacity

				* revised results

				UL data (144 kbps) - Capacity ver ACIR (worst case)

				ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola *		Average

				25		88.08%		88.50%		87.90%		89.79%		88.57%

				30		97.45%		96.10%		94.78%		97.28%		96.40%

				35		99.37%		99.00%		98.17%		99.32%		98.97%

				40		99.67%		99.20%		99.39%		99.32%		99.40%

				Single operator capacity

				* revised results
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		DL speech (8 kbps) - Capacity ver ACIR (Intermediate case)

		ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola				Average

		25		86.54%		93.50%		89.41%		87.01%				89.12%

		30		94.16%		97.40%		95.35%		94.28%				95.30%

		35		97.73%		99.00%		98.21%		97.91%				98.21%

		40		99.09%		99.90%		99.29%		99.34%				99.41%

		Single op. capacity

		DL speech (8 kbps) - Capacity ver ACIR (worst case)

		ACIR (dB)		DoCoMo		Nokia		Ericsson		Motorola				Average

		25		84.90%		89.00%		86.29%		84.70%				86.22%

		30		92.84%		95.00%		94.10%		92.90%				93.71%

		35		97.20%		98.20%		98.07%		97.25%				97.68%

		40		98.71%		99.30%		99.18%		99.06%				99.06%

		Single op. capacity

		DL Data (144 kbps) - Capacity ver ACIR (Intermediate case)

		ACIR (dB)		Nokia		Ericsson		M- diversity		Motorola		Average

		25		93.90%		76.38%		88.63%

		30		97.40%		90.36%		94.75%

		35		98.80%		98.27%		97.67%

		40		99.90%		99.36%		99.13%

		Single operator capacity						13,72

		DL Data (144 kbps) - Capacity ver ACIR (worst case)

		ACIR (dB)		Nokia		Ericsson		M-Diversity		Motorola		Average

		25		91.30%		68.63%		88.63%		86.70%

		30		96.30%		85.86%		94.75%		93.99%

		35		98.80%		97.42%		97.67%		97.00%

		40		99.90%		99.04%		99.13%		98.71%

		Single operator capacity
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