








TS 25.105 V3.1.0 (1999-12)

3GPP TSG RAN WG4#11



TSG R4 #11 (00) 0414

Turku, Finland

22 th May – 26 th May 2000

Agenda Item

6.11

Source:

Siemens 

Title:


TDD Capacity Loss Simulation results due to Adjacent Channel Interference

Document for


Discussion
1
Introduction

This contribution continues the simulation work on adjacent channel interference performed to investigate TDD/TDD and FDD/TDD co-existence. Existing simulation results on C/I are used to determine the resulting capacity loss. Simulation results presented in [1] are used as basis for this contribution.

2
Determine the capacity loss from CDF of C/I results

In [1] the determination of adjacent channel interference power and in particular the CDFs of C/I in different environments have been addressed. Since CDMA systems are interference limited, adjacent channel interference affects the UTRA system capacity. Therefore this contribution describes the translation of the adjacent channel power into relative capacity loss.

2.1
Definition of system capacity

The capacity of the system is defined as the mean number of mobile stations per cell that can be active at a time while the probability that the C/I falls below a given threshold is below 5%. All mobiles use the same service. This definition is different but strongly related to the so-called “satisfied user criterion”, i.e. 98% of all users have to be able to complete their call without being dropped due to interference. However the “satisfied user criterion” requires the mapping of C/I to BER/BLER values and time-continuous simulation techniques, while in [1] a Monte Carlo snap shot method is used. Please note that the definition incorporates the term “mean number of mobile stations”. This mean that the load in different cells may be different while the mean load, i.e. the total number of users in the simulated scenario, remains constant during the simulation.

2.2
Calculation of capacity

A relative capacity loss is calculated as
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where Nsingle is the maximum mean number of mobiles per cell that can be active at a time in the single operator case, i.e. without adjacent channel interference. Nmulti is the maximum mean number of mobiles per cell that cn be active at a time in the multi operator case, i.e. with adjacent channel interference originating in one interfering system in an adjacent transmit band. 

2.2.1
Calculation of single operator capacity

Following the definition of capacity in 2.1, the percentage of users with a C/I below the given threshold has to be calculated. Since C/I is a random value, the simulation can lead to the cumulative distribution function
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The objective of the simulation is to find the number Nsingle that fulfils the relation
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Nsingle is determined as follows:

1. Calibrate the co-channel interference

2. Place mobiles

3. Calculate best server

4. Control power

5. Calculate co-channel interference at perturbed station

6. Do power control for perturbed station

7. Evaluate C/I

8. Remove all stations and continue with 2. Until a number of trials is reached

9. Calculate the CDF of C/I

10. Increase or decrease the number Nsingle and start again as long as the given outage probability is reached

The co-channel interference power depends on a number of parameters, especially on the number of mobiles, their position and their power control behaviour. The co-channel interference power can be approximated by a normal distribution as long as the number of sources is large and as long as those sources are independent from each other. Although the sources are not totally independent, the co-channel interference coming from outside the simulated scenario is modelled by a normal distribution. For all cells having a complete set of co-channel cells in the simulated scenario, the co-channel interference is calculated exactly after power control in all co-channel cells.

The mean and the variance of the random co-channel interference is calculated with the following algorithm:

· Calculate the statistic of co-channel interference in the victim cell

· Assume the same mean and variance to be valid for other cells

· Calculate the statistic again and repeat until the parameters of the co-channel interference distribution do not change any longer

2.2.2
Calculation of multi operator capacity

Again following the definition of capacity in 2.1, the percentage of users with a C/I below the given threshold has to be calculated. Since C/I is a random value for each fixed Nmulti the simulation can lead to a number of cumulative distribution functions
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Nother is the mean number of active mobiles per cell in the adjacent interfering system. The objective of the simulation is to find the number Nmulti that fulfils the relation
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for a fixed number of Nother 

The procedure to determine Nmulti is done similar as described in 2.2.1.

1. Calibrate the co-channel interference in the victim system

2. Place mobiles in victim and interfering system

3. Calculate best server in victim and interfering system

4. Control power in bothsystems

5. Calculate co-channel interference at perturbed station

6. Calculate adjacent interference at perturbed station

7. Do power control for perturbed station

8. Evaluate C/I

9. Remove all stations and continue with 2. Until a number of trials is reached

10. Calculate the CDF of C/I

11. Increase or decrease the number Nmulti and start again as long as the given outage probability is reached

3
Simulation results

Based on the described methodology above simulation results for various interference scenario are presented. The results are summarized.

3.1
Summary of available results

The following table summaries the capacity results that are available up to now.

Interferer / Victim
Macro vs. Macro
Micro vs. Micro
Pico vs. Pico
Macro vs. Micro

FDD MS / TDD BS
< 4%
< 1%
< 2%
< 1%

FDD MS / TDD MS
< 5%
< 1%
< 4%
< 1%

TDD MS / FDD BS
< 4%
< 1%
< 1%
< 1%

TDD MS / TDD BS
< 5%
< 1%
< 1%
< 2%

TDD BS / TDD MS
< 3%
< 1%
< 1%
< 3%

TDD MS / TDD MS
< 4%
< 1%
< 3%
< 1%

4
Conclusion

Simulation results in order to translate C/I outage figures simulated in [1] into capacity loss figures have been presented. From these capacity results it is concluded that capacity loss figures are of the same order of magnitude than the C/I outage figures presented before, i.e. all figures are below 5%.

5
Outlook

Beside the Monte Carlo based simulation method a second simulator in order to achieve time continuous simulation results has been set up. It is expected to continue the work with this simulation method to determine in particular the mixed scenarios Macro/Micro and Macro/Pico. Using this simulator C/I figures versus time can be determined allowing a more precise judgement whether the call has been dropped or not.
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