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2 Interest of asymmetrical services

The efficient support of asymmetrical services is seen as one of the major features of UMTS for applications such as Internet browsing. Average asymmetrical rates as high as 7:1 in favor of the downlink have even been mentioned, for instance in [1]. This ratio is obviously based on many assumptions and cannot be taken as a definitive figure. We can rather expect variations of its value in the life of a UMTS network to follow the typical use of the proposed services.

The purpose of this paper is first to analyze the achievable spectrum allocation efficiency and the possible asymmetry rates based on different hypothesis of coexistence between the FDD and TDD modes. The second part is a detailed analysis of compatibility for various co-existence scenarios (outdoor/outdoor, outdoor/indoor and indoor/indoor). It shows that the coexistence of both technologies is not only possible but also desirable, as it brings a significant increase of flexibility for a wide range of asymmetry rates altogether with an improved spectrum efficiency.

The introduction of the TDD in the uplink paired band would in addition not result in a more complex dual mode terminal as TDD and FDD channels are already adjacent at 1920 MHz. The channel selectivity can indeed not be done in RF at these frequencies, the only modification of the RF head would thus be a larger filter bandwidth for the TDD (1900-1980 MHz instead of 1900-1920) by referring to figure 1 in [4].

3 Spectrum efficiency and asymmetry rates

The UMTS allocation is today composed of:

· a paired band (1920-1980 MHz plus 2110-2170 MHz) which is the only one in which the FDD mode can be operated,

· an unpaired band (1900-1920 MHz plus 2010-2025 MHz) which can only be considered for the TDD mode.

The support of asymmetric services is quite natural in TDD, an unbalance number of slots is granted between the uplink and the downlink. The effective ratio can go from 1:15 to 15:1 with the considered scheme. 

The FDD can also support asymmetric services by allocating a different number of uplink and downlink frequencies as shown on the figure 1 below and as mentioned in [2] section A1.2.3. The possible ratios of uplink over downlink rates are however proportional to the ratio of frequency bands allocated in each direction for an optimal loading of these bands.
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Figure 1: Unbalanced uses of the paired spectrum by the FDD to support asymmetric services

The imbalance ratios requesting an unequal number of channels for the uplink and the downlink result however in wasted parts of the spectrum. To address this issue, the ERC looked at the possibility to use TDD in the part of the paired spectrum not used by the FDD [3]. This section looks at the achievable spectrum efficiency and asymmetry ratios for two possible scenarios:

· unused paired spectrum in case of asymmetrical services;

· TDD in the unused uplink FDD paired band;

The assumed spectrum allocation for the operator is:

· 2x15 MHz in the paired band,

· 5 MHz in the unpaired band.

The results appear in the two following sections. We focus on the most likely scenario of extra capacity needed in the downlink. For this reason, the 15 MHz available in the paired band are used by the FDD in the downlink, while 1, 2 or 3 channels of 5 MHz are used by the FDD in the uplink. The TDD uses the 5 MHz channel in the unpaired band, plus unused channels in the uplink paired band. 

3.1 Unused paired spectrum in case of asymmetrical services

The following table indicates the spectral efficiency, expressed in number of used 5 MHz channels over the total allocation.

The achievable asymmetry rate is computed by modeling a 5 MHz channel in FDD by a capacity of 16 slots, in the uplink or in the downlink depending on the band. Likewise a 5 MHz channel in TDD is modeled as carrying both uplink and downlink slots with a tunable ratio from 1/15 to 15/1.

Number of used 5 MHz channels
Spectral efficiency
Achievable asymmetry rates

FDD downlink
FDD uplink
TDD



3
1
1
5/7
1.6 to 3.7

3
2
1
6/7
1 to 1.9

3
3
1
1
0.8 to 1.3

Table 1 Achievable spectrum efficiency and asymmetry ratios when unused FDD channels are not reallocated.

Details on the calculations for the estimation of the achievable asymmetry rates:

For a 5 MHz allocation, TDD channel is modeled as having between 1 and 15 slots in the uplink, and the complement to 16 slots in the downlink.

For a 5 MHz allocation, an FDD uplink (resp. downlink) channel is modeled as having 16 slots in the uplink (resp. in the downlink).

These modeling are thought to be a sensible indication of the achievable throughput.

Donwlink, for the first line of the table

A/
There are 3 channels for the FDD mode and 1 one for the TDD mode, the minimum number of downlink timeslots is:



3 x 16 + 1 x 1 = 49

B/ the maximum number of downlink timeslots is :
3 x 16 + 1 x 15 = 63

Uplink, for the first line of the table

A/
There are 1 channels for the FDD mode and 1 one for the TDD mode, the maximum number of uplink timeslots is:



1 x 16 + 1 x 15 = 31

B/ the minimum number of downlink timeslots is
1 x 16 + 1 x 1 = 17

Which corresponds to achievable asymmetry rates ranging from 49/31 to 63/17 resulting in the figures announced in Table 1 above.

3.2 Allocation of unused uplink paired spectrum band to the TDD

We now assume that the previously unused uplink paired bands are allocated to the TDD and derive in Table 2 the achievable spectral efficiency and asymmetry rates.

Number of used 5 MHz channels
Spectral efficiency
Achievable asymmetry rates

FDD downlink
FDD uplink
TDD



3
1
3
1
0.8 to 4.8

3
2
2
1
0.8 to 2.3

3
3
1
1
0.8 to 1.3

Table 2 Achievable spectrum efficiency and asymmetry ratios by allocating unused uplink FDD channels to the TDD.

3.3 Conclusion

The tables 1 to 2 show that the introduction of TDD in the uplink paired band results in each case in an improved flexibility in terms of supported asymmetry rates as well as a clear improvement in terms of spectrum efficiency as shown in the table below that focuses on the results given in tables 1 and 2.

Number of used 5 MHz channels
Spectral efficiency without TDD in the uplink paired band
Spectral efficiency with TDD in 
the uplink paired band
Gain

FDD downlink
FDD uplink




3
1
5/7
1
40%

3
2
6/7
1
20%

Table 3 Gain in spectral efficiency brought by the allocation of unused paired bands to TDD

Compatibility between the FDD and TDD modes

3.4 Link Budget :

3.4.1 Compute EIRP Transmit Power :

Assumption:

Ge
=
Transmitter Antenna Gain

LConn
=
Connector Loss

EIRP = PowerTx + Ge – LConn.

3.4.1.1 Tx Power in FDD mode.

Reference Tdoc SMG2 351/98, 21-25 September 98.

Title “RTT Revison - Performance Results” Source ITU RTT Submission editor.

Speech. service 

FDD mode
BTS indoor

(DL)
MS indoor

 (UL)
BTS outdoor

(DL)
MS outdoor

 (UL)

Max Total Tx Power

(dBm)
10 
4 
20
14 

Antenna Gain (Ge)

(dBi)
2
0
10
0

Connector Losses (LConn)

(dB)
2
0
2
0

EIRP per traffic channel

 (dBm)
10
4
28
14

3.4.1.2 Tx power in TDD mode.

Reference Tdoc SMG2 351/98, 21-25 September 98.

Title “RTT Revision - Performance Results” Source ITU RTT Submission editor.

Assumption:

We compute the link budget in the TDD mode with the average Tx power.

Speech. service 

TDD mode
BTS indoor

(DL)
MS indoor

 (UL)
BTS outdoor

(DL)
MS outdoor

 (UL)

Average Tx Power per traffic channel

(dBm)
10
4 
20
14 

Antenna Gain (Ge)

(dBi)
2
0
10
0

Connector Losses (LConn)

(dB)
2
0
2
0

EIRP Average per traffic channel 

 (dBm)
10
4
28
14

Path Loss Models:

3.4.1.3 Huge city model :

Source

:
ERICSSON, ERC TG1 (98) 114 V 1, UKTAG Doc 45/98

L
=
15.3 + 37.6Log10(max({d,dmin}))

With
L is calculate with a frequency carrier equals to 2 GHz 

R is the transmitter-receiver separation given in meters,

dmin = 10 meters, is the shortest distance between MS and BTS.

3.4.1.4 Losses in free space:

L 
= 10 Log(((2 / (4()2R2), 

L 
= 
38.4 +20Log10(R)

R is the transmitter-receiver separation given in meters,

3.4.1.5 Indoor model:

Source

:
ETSI, DTR/SMG-50402

L
=
37 + 30Log10(R) + 18.3 n ((n+2)/(n+1)) – 0.46)

Assumption n = 1

L
=
37 + 30Log10(R) + 18.3 

Assumption n = 0

L
=
37 + 30Log10(R)

With


R is the transmitter-receiver separation given in meters,

n is the number of floors in the path,

Note : L shall in no circumstances be less than free space loss. 

3.4.1.6 Building penetration :

Assumption :

The path losses for building penetration are equals to 20 dB.

3.4.2 Compute Path losses.

Doo means distance between two entities (BTS<-> BTS or BTS<->MS), with one inside a building and the other one outside .

Dii means distance between two entities (BTS<->MS) inside a building.

Path losses (in dB)


Doo = 4 m
Doo = 12 m
Doo = 40 m
Doo = 100 m

Outdoor/Outdoor huge city model
-
-
-
-90.5

Outdoor/Outdoor free space
-50.4
-60
-70.4
-

Path losses (in dB)


Dii = 4 m
Dii = 12 m
Dii = 40 m

Indoor/Indoor, free space
-50.4
-60
-70.4

Indoor/Indoor, indoor model n = 0 
-55.1
-69.4
-85.1

Indoor/Indoor, indoor model n = 1 
-73.4
-87.7
-103.4

3.4.3 ACP.

We assume 2 values for the MS ACP.

ACP (in dBc)


Mobile
BTS

ACP (assumption 1)
-30
-60

ACP (assumption 2)
-40
-60

The -40dBc was the one considered up to now, knowing that values as low as -25 dBc have been proposed and that SMG2 did not choose yet.

3.4.4 Noise Floor.

Noise_floor = -174 + 10 Log10(Bandwidth) + Noise_figure

Assumption :
*Thermal noise density 
= -174 dBm/Hz.

* Useful Bandwidth
= 4.096 MHz.

Noise floor (in dBm)


Mobile
BTS

Noise Figure = 5 dB
-103
-103

Noise Figure = 9 dB
-99
-

3.4.5 Receiver antenna gain.


BTS indoor

(DL)
MS indoor

 (UL)
BTS outdoor

(DL)
MS outdoor

 (UL)

Receiver Antenna Gain (Gr)

(dBi)
2
0
10
0

3.4.6 Compute Interference.

Total Interfering power seen by the receiver.

Interference Rx = Gr + Tx(interferer) –ACP(interferer) –Path_loss

Outdoor/Indoor, FDD/TDD in the UL Band.

3.4.7 Assumption.

2 uncoordinated operators.

2 mobiles MSFDD and MSTDD are inside a building.

1 BTSFDD is outside the building, the distance Doo is equal to 100 meters.

1 BTSTDD is inside the building.
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3.4.8 Frequency management (TDD in the UL Band)

The problems involved by the co-existence between FDD and TDD mode in the unpaired Band at 1920 MHz are similar in paired band.






3.4.9 Interference.

See below the exhaustive list of interference cases between two entities.

MSTDD receive interference from MSFDD
BTSTDD receive interference from MSFDD.

BTSFDD receive interference from MSTDD.

BTSFDD receive interference from BTSTDD.

Total Interference (Outdoor/Indoor FDD/TDD in UL paired band)


Interfering power seen by the receiver (in dBm)


MSTDD
BTSTDD
BTSFDD
BTSFDD

Interferer
MSFDD
MSFDD
MSTDD
BTSTDD

Environment
Distance (in m)
ACP (in dB)







30
-66.4
-64.4




Dii = 4
40
-76.4
-74.4





60
-
-





30
-76
-74



Free space
Dii = 12
40
-86
-84





60
-
-





30
-86
-84




Dii = 40
40
-96
-94





60
-
-





30
-71.1
-69.1




Dii =4
40
-81.1
-79.1





60
-
-



Indoor model

30
-85.4
-83.4



n = 0
Dii =12
40
-95.4
-93.4



number of floors

60
-
-





30
-101.1
-99.1




Dii = 40
40
-111.1
-109.1





60
-
-





30
-89.4
-87.4




dii =4
40
-99.4
-97.4





60
-
-



Indoor model

30
-103.7
-101.7



n = 1
dii =12
40
-113.7
-111.7



number of floors

60
-
-





30
-119.4
-117.4




dii = 40
40
-129.4
-127.4





60
-
-
-
-



30
-
-
-126.5
-

City model
doo = 100
40
-
-
-136.5
-



60
-
-
-
-150.5

Doo is the distance between two entities (BTS<-> BTS or BTS<->MS), with one inside a building and the other one outside.

Dii is the distance between two entities (BTS<->MS) inside a building.

This table should be compared to the similar FDD/FDD scenario given in section 3.4.

3.4.10 Conclusion

The FDD receiver is never affected by a significant interference.

The TDD receiver is the only one that can experience some degradation in the considered worst case.

It should pointed out that the considered FDD/TDD coexistence will in any case be required at 1920 MHz, and that having TDD in the UL paired band does not raised an extra constraint on the FDD equipment.

3.5 Outdoor/Indoor, FDD/FDD.

3.5.1 Assumption :

2 uncoordinated operators.

2 mobiles MS1FDD and MS2FDD are inside a building.

BTS1FDD is outside the building, distance is equal to 100 meters.

BTS2FDD is inside the building.
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3.5.2 Frequency management (Paired band).









3.5.3 Interference.

See below the exhaustive list of interference cases between two entities.

MS1FDD receive interference from BTS2FDD.

MS2FDD receive interference from BTS1FDD.

BTS1FDD receive interference from MS2FDD
BTS2FDD receive interference from MS1FDD
Total Interference (Outdoor/Indoor FDD/FDD)


Interfering power seen by the receiver (in dBm)


MS1FDD
MS2FDD
BTS1FDD
BTS2FDD

Interferer
BTS2FDD
BTS1FDD
MS2FDD
MS1FDD

Environment
Distance (in m)
ACP (in dB)







30
-
-
-
-64.4


dii = 4
40
-
-
-
-74.4



60
-100.4
-
-
-



30
-
-
-
-74

Free space
dii = 12
40
-
-
-
-84



60
-110
-
-
-



30
-
-
-
-84.4


dii = 40
40
-
-
-
-94.4



60
-120.4
-
-
-



30
-
-
-
-69.1


dii =4
40
-
-
-
-79.1



60
-105.1
-
-
-

Indoor model

30
-
-
-
-83.4

n = 0
dii =12
40
-
-
-
-93.4

number of floors

60
-119.4
-
-
-



30
-
-
-
-99.1


dii = 40
40
-
-
-
-109.1



60
-135.1
-
-
-



30
-
-
-
-87.4


dii =4
40
-
-
-
-97.4



60
-123.4
-
-
-

Indoor model

30
-
-
-
-101.7

n = 1
dii =12
40
-
-
-
-117.7

number of floors

60
-127.7
-
-
-



30
-
-
-
-117.4


dii = 40
40
-
-
-
-127.4



60
-153.4
-
-
-



30
-
-
-126.5
-

City model
doo = 100
40
-
-
-136.5
-



60
-
-142.5
-
-

Doo is the distance in meters between two entities (BTS<-> BTS or BTS<->MS), with one inside a building and the other one outside.

Dii is the distance in meters between two entities (BTS<->MS) inside a building.

3.5.4 4.4.4
Conclusion

The interference are created by the MS1FDD, the worst case of interference level is –64 dBm.

We observe that this worst case FDD/FDD interference is the same as compared to the FDD/TDD interference.

It must in addition be pointed out that in the worst FDD/TDD case only one mobile is victim from the interference, which results in a single affected call.

On the other hand, in the worst FDD/FDD case the BTS is interfered which results in the more dramatic risk of loosing all ongoing calls.

Conclusion

The introduction of the TDD in UL paired band does not degrade, as compared to an uncoordinated FDD/FDD scenario, it is on the contrary shown that it results in an improvement due to a reduced level of spurious. It must be observed that the coexistence of TDD with FDD-uplink is a scenario that shall in any case be supported due to the adjacent FDD/TDD bands at 1920 MHz.

It results at last in an improved flexibility in terms of balanced between uplink and downlink rates to support asymmetrical services in conjunction with an improved spectral efficiency (it solves more specifically the issue of unused 5 MHz channels).

APPENDIX: Exhaustive list of the coexistence cases.

3.6 Outdoor/Indoor, TDD/FDD in the UL Band.

3.6.1 Assumption.

2 uncoordinated operators.

2 mobiles MSFDD and MSTDD are inside a building.

1 BTSTDD is outside the building, the distance Doo is equal to 100 meters.

1 BTSFDD is inside the building.
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3.6.2 Frequency management (TDD in the UL Band)

The problems involved by the co-existence between FDD and TDD mode in the unpaired Band at 1920 MHz are similar in paired band.






3.6.3 Interference.

See below the exhaustive list of interference cases between two entities.

MSTDD receive interference from MSFDD
BTSTDD receive interference from MSFDD.

BTSFDD receive interference from MSTDD.

BTSFDD receive interference from BTSTDD.

Total Interference (Outdoor/Indoor TDD/FDD in UL paired band)


Interfering power seen by the receiver (in dBm)


MSTDD
BTSTDD
BTSFDD
BTSFDD

Interferer
MSFDD
MSFDD
MSTDD
BTSTDD

Environment
Distance (in m)
ACP (in dB)







30
-76.4
-
-64.4
-


dii = 4
40
-86.4
-
-74.4
-



60
-
-
-
-



30
-86
-
-74
-

Free space
dii = 12
40
-96
-
-84
-



60
-
-
-
-



30
-96
-
-84
-


dii = 40
40
-106
-
-94
-



60
-
-
-
-



30
-81.1
-
-69.1
-


dii =4
40
-91.1
-
-79.1
-



60
-
-
-
-

Indoor model

30
-95.4
-
-83.4
-

n = 0
dii =12
40
-105.4
-
-93.4
-

number of floors

60
-
-
-
-



30
-111.1
-
-99.1
-


dii = 40
40
-121.1
-
-109.1
-



60
-
-
-
-



30
-99.4
-
-87.4
-


dii =4
40
-109.4
-
-97.4
-



60
-
-
-
-

Indoor model

30
-113.7
-
-101.7
-

n = 1
dii =12
40
-123.7
-
-111.7
-

number of floors

60
-
-
-
-



30
-129.4
-
-117.4
-


dii = 40
40
-139.4
-
-127.4
-



60
-
-
-
-



30
-
-126.5
-
-

City model
doo = 100
40
-
-136.5
-
-



60
-
-
-
-140.5

Doo is the distance between two entities (BTS<-> BTS or BTS<->MS), with one inside a building and the other one outside.

Dii is the distance between two entities (BTS<->MS) inside a building.

Indoor/Indoor, FDD/TDD in the UL band.

3.6.4 Assumption

2 uncoordinated operators.

2 mobiles MSFDD and MSTDD are inside a building.

2 Base Stations BTSFDD and BTSTDD  are inside the building.
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3.6.5 Frequency management (TDD in the UL Band)

The problems involved by the co-existence between FDD and TDD mode in the unpaired Band at 1920 MHz are similar in paired band.






3.6.6 Interference.

See below the exhaustive list of interference cases between two entities.

MSTDD receive interference from MSFDD
BTSTDD receive interference from MSFDD.

BTSFDD receive interference from MSTDD.

BTSFDD receive interference from BTSTDD.

Total Interference (Indoor/Indoor FDD/TDD in UL paired band)


Interfering power seen by the receiver (in dBm)


MSTDD
BTSTDD
BTSFDD
BTSFDD

Interferer
MSFDD
MSFDD
MSTDD
BTSTDD

Environment
Distance (in m)
ACP (in dB)







30
-76.4
-74.4
-74.4
-


dii = 4
40
-86.4
-84.4
-84.4
-



60
-
-
-
-



30
-86
-84
-84
-

Free space
dii = 12
40
-96
-94
-94
-



60
-
-
-
-



30
-96.4
-94.4
-94.4
-


dii = 40
40
-106.4
-104.4
-104.4
-



60
-
-
-
-118.4



30
-81.1
-79.1
-79.1
-


dii =4
40
-91.1
-89.1
-89.1
-



60
-
-
-
-

Indoor model

30
-95.4
-93.4
-93.4
-

n = 0
dii =12
40
-105.4
-103.4
-103.4
-

number of floors

60
-
-
-
-



30
-111.1
-109.1
-109.1
-


dii = 40
40
-121.1
-119.1
-119.1
-



60
-
-
-
-133.1



30
-99.4
-97.4
-97.4
-


dii =4
40
-109.4
-107.7
-107.7
-



60
-
-
-
-

Indoor model

30
-113.7
-111.7
-111.7
-

n = 1
dii =12
40
-123.7
-121.7
-121.7
-

number of floors

60
-
-
-
-



30
-129.4
-127.4
-127.4
-


dii = 40
40
-139.4
-137.4
-137.4
-



60
-
-
-
-151.4



30
-
-
-
-

City model
doo = 100
40
-
-
-
-



60
-
-
-
-

Doo is the distance between two entities (BTS<-> BTS or BTS<->MS), with one inside a building and the other one outside.

Dii is the distance between two entities (BTS<->MS) inside a building.

Indoor/Indoor, FDD/FDD.

3.6.7 Assumption :

2 uncoordinated operators.

2 mobiles MS1FDD and MS2FDD are inside a building.

2 Base Stations BTS1FDD and BTS2FDD are inside the building.
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3.6.8 Frequency management (Paired band).







3.6.9 Interference.

See below the exhaustive list of interference cases between two entities.

MS1FDD receive interference from BTS2FDD.

MS2FDD receive interference from BTS1FDD.

BTS1FDD receive interference from MS2FDD
BTS2FDD receive interference from MS1FDD
Total Interference (Indoor/Indoor FDD/FDD)


Interfering power seen by the receiver (in dBm)


MS1FDD
MS2FDD
BTS1FDD
BTS2FDD

Interferer
BTS2FDD
BTS1FDD
MS2FDD
MS1FDD

Environment
Distance (in m)
ACP (in dB)







30
-
-
-74.4
-74.4


dii = 4
40
-
-
-84.4
-84.4



60
-100.4
-100.4
-
-



30
-
-
-84
-84

Free space
dii = 12
40
-
-
-94
-94



60
-110
-110
-
-



30
-
-
-94.4
-94.4


dii = 40
40
-
-
-104.4
-104.4



60
-120.4
-120.4
-
-



30
-
-
-79.1
-79.1


dii =4
40
-
-
-89.1
-89.1



60
-105.1
-105.1
-
-

Indoor model

30
-
-
-93.4
-93.4

n = 0
dii =12
40
-
-
-103.4
-103.4

number of floors

60
-119.4
-119.4
-
-



30
-
-
-109.1
-109.1


dii = 40
40
-
-
-119.1
-119.1



60
-135.1
-135.1
-
-



30
-
-
-97.4
-97.4


dii =4
40
-
-
-107.7
-107.7



60
-123.4
-123.4
-
-

Indoor model

30
-
-
-111.7
-111.7

n = 1
dii =12
40
-
-
-121.7
-121.7

number of floors

60
-137.7
-137.7
-
-



30
-
-
-127.4
-127.4


dii = 40
40
-
-
-137.4
-137.4



60
-153.4
-153.4
-
-



30
-
-
-
-

City model
doo = 100
40
-
-
-
-



60
-
-
-
-

Doo is the distance in meters between two entities (BTS<-> BTS or BTS<->MS), with one inside a building and the other one outside.

Dii is the distance in meters between two entities (BTS<->MS) inside a building.

 Outdoor/ Outdoor, FDD/TDD in the UL band.

3.6.10 Assumption

2 uncoordinated operators.

2 outdoor mobiles MSFDD and MSTDD.

2 outdoor Base Stations BTSFDD and BTSTDD.
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3.6.11 Frequency management (TDD in the UL Band)

The problems involved by the co-existence between FDD and TDD mode in the unpaired Band at 1920 MHz are similar in paired band.






3.6.12 Interference.

See below the exhaustive list of interference cases between two entities.

MSTDD receive interference from MSFDD
BTSTDD receive interference from MSFDD.

BTSFDD receive interference from MSTDD.

BTSFDD receive interference from BTSTDD.

Total Interference (Outdoor/Outdoor FDD/TDD in UL paired band)


Interfering power seen by the receiver (in dBm)


MSTDD
BTSTDD
BTSFDD
BTSFDD

Interferer
MSFDD
MSFDD
MSTDD
BTSTDD

Environment
Distance (in m)
ACP (in dB)







30
-66.4
-
-
-


doo = 4
40
-76.4
-
-
-



60
-
-
-
-



30
-76
-
-
-

Free space
doo = 12
40
-86
-
-
-



60
-
-
-
-



30
-84.4
-
-
-


doo = 40
40
-94.4
-
-
-



60
-
-
-
-



30
-
-96.5
-96.5
-

City model
doo = 100
40
-
-106.5
-106.5
-



60

-
-
-112.5

Doo is the distance in meters between two entities (BTS<-> BTS or BTS<->MS).

Outdoor/Outdoor, FDD/FDD.

3.6.13 Assumption :

2 uncoordinated operators.

2 outdoor mobiles MS1FDD and MS2FDD.

2 outdoor Base Stations BTS1FDD and BTS2FDD.
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3.6.14 Frequency management (Paired band).









3.6.15 Interference.

See below the exhaustive list of interference cases between two entities.

MS1FDD receive interference from BTS2FDD.

MS2FDD receive interference from BTS1FDD.

BTS1FDD receive interference from MS2FDD
BTS2FDD receive interference from MS1FDD
Total Interference (Outdoor/Outdoor FDD/FDD)


Interfering power seen by the receiver (in dBm)


MS1FDD
MS2FDD
BTS1FDD
BTS2FDD

Interferer
BTS2FDD
BTS1FDD
MS2FDD
MS1FDD

Environment
Distance (in m)
ACP (in dB)



-



30
-
-
-
-


doo = 4
40
-
-
-
-



60
-
-
-
-



30
-
-
-
-

Free space
doo = 12
40
-
-
-
-



60
-
-
-
-



30
-
-
-
-


doo = 40
40
-
-
-
-



60
-
-
-
-



30
-
-
-96.5
-96.5

City model
doo = 100
40
-
-
-106.5
-106.5



60
-122.5
-122.5
-
-

Doo is the distance in meters between two entities (BTS<-> BTS or BTS<->MS).
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