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Single microcell simulations for relaxing intermodulation attenuation for MCBTS.

1 Introduction

A work item [1] for GERAN #35 covers relaxation of intermodulation attenuation for the multicarrier BTS. This contribution is based on similar models as in previous contributions [2], but with aligned scenario assumptions to telephone conference discussions.

Previously, a full network was studied while in this contribution data is gathered from only a single microcell in the network, with a single macro BTS interferer.

2 General scenario description

A micro network is interfered by a macro network in the same geographical area with 200 kHz guard band. Only one cell within the micro network is studied and this cell has a single interfering macro BTS on its cell border aimed towards the micro BTS. Statistics are gathered from mobile stations within the cell radius that are served by the victim cell. The interference from the macro BTS is modelled as spurious emissions, wideband noise and intermodulation distortion. IM is generated both in the BTS and in the affected mobile stations. The mobile stations are only interfered by this nearby BTS and not by any other BTS in the macro network.

For all scenarios two different IM3 models and two different spurious emission models are considered. Either the sum of all intermodulation products is limited to X dBc or each two-frequency combination is limited to X dBc and then summed. The victim frequencies has either a 100% or 20*1.05(N-1) % probability to be hit by -36 dBm spurious emission from the macro multicarrier BTS, where N is number of carriers used in the interfering network. 

Only IM3 products caused by combinations of two frequencies are considered. The frequencies in the victim micro cell are chosen so that all of them are affected by IM3 from the macro BTS. This is a worst-case assumption that is unlikely. Simulations have been performed with IM3 suppression level X at -80, -70 and -60 dBc average values. Mobile stations have a noise factor of 6 dB and a third-order intermodulation intercept point of -5 dBm.

2.1 Simulation scenario 1

The scenario models a street level micro network that is interfered by a roof-top macro network.

2.1.1 Scenario description

	
	Victim network
	Interfering network

	Propagation model
	ITU-R P.1411-4 chapter 4.3.
	Okumura-Hata with LOS-model from COST 259.

	Cell radius
	120 m
	600 m

	Site type
	Omni cell
	3-sector

	Freq hopping
	On
	Off

	Frequency re-use
	3/9
	3/9

	Antenna gain
	0 dBi
	15 dBi

	Min. MS-BTS distance
	12 m
	30 m

	Site height
	12 m
	30 m

	BTS power
	24 dBm
	39 dBm

	No. carriers
	3
	6


2.1.2 Simulation results

The impact on the victim micro network can be seen in figures 1, 2 and 5.
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	Figure 1. C/I distribution CDF with different BTS IM requirements. The IM3 product of every frequency combination is limited and then summed. 100% probability of spurious emission on victim frequencies.

	[image: image3.emf]0 10 20 30 40 50 60 70 80

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C/I [dB]

CDF

 

 

Total, BTS IM -60 dBc

Total, BTS IM -70 dBc

Total, BTS IM -80 dBc

Original


	[image: image4.emf]30 32 34 36 38 40 42 44 46 48 50

0.1

0.2

0.3

0.4

0.5

0.6

C/I [dB]

CDF

 

 

Total, BTS IM -60 dBc

Total, BTS IM -70 dBc

Total, BTS IM -80 dBc

Original



	Figure 2. C/I distribution CDF with different BTS IM3 requirements. The sum of all BTS IM3 products is limited. 25% probability of spurious emission on victim frequencies.
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	Figure 3. EGRPS2-A bitrate distribution CDF with different BTS IM requirements. The IM3 product of every frequency combination are limited and then summed. 100% probability of spurious emission on victim frequencies.
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	Figure 4. EGRPS2-A bitrate distribution CDF with different BTS IM3 requirements. The sum of all BTS IM3 products is limited. 25% probability of spurious emission on victim frequencies.


As can be seen in figures 3 and 4, the difference between the two IM models is smaller than what can be seen in the C/I distributions. This is because the impact is larger on high C/I and the range of bitrates shown represents a situation with lower C/I.
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	Figure 5. C/I degradation from -80 dBc is compared for different BTS IM3 requirements, IM models and spurious emission probabilities. 
	Table 1. Average cell throughput loss for different BTS IM3 requirements, IM models and spurious emission probabilities.


2.2 Simulation scenario 2

The scenario models a street level micro network that is interfered by a roof-top macro network.

2.2.1 Scenario description

	
	Victim network
	Interfering network

	Propagation model
	ITU-R P.1411-4 chapter 4.3.
	COST 231 Walfish-Ikegami, LOS-model described in TS 25.996

	Cell radius
	120 m
	150 m

	Site type
	Omni cell
	3-sector

	Freq hopping
	On
	Off

	Frequency re-use
	3/9
	3/9

	Antenna gain
	0 dBi
	15 dBi

	Min. MS-BTS distance
	12 m
	25 m

	Site height
	12 m
	25 m

	BTS power
	24 dBm
	39 dBm

	No. carriers
	3
	6


2.2.2 Simulation results

Impact on the victim network can be seen in figures 5-9 and in table 2.
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	Figure 6. C/I distribution CDF with different BTS IM requirements. The IM3 product of every frequency combination are limited and then summed. 100% probability of spurious emission on victim frequencies.
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	Figure 7. C/I distribution CDF with different BTS IM3 requirements. The sum of all BTS IM3 products is limited. 25% probability of spurious emission on victim frequencies.
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	Figure 8. EGRPS2-A bitrate distribution CDF with different BTS IM requirements. The IM3 product of every frequency combination are limited and then summed. 100% probability of spurious emission on victim frequencies.
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	Figure 9. EGRPS2-A bitrate distribution CDF with different BTS IM3 requirements. The sum of all BTS IM3 products is limited. 25% probability of spurious emission on victim frequencies.
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	Figure 10. C/I degradation from -80 dBc is compared for different BTS IM3 requirements, IM models and spurious emission probabilities. 
	Table 2. Average cell throughput loss for different BTS IM3 requirements, IM models and spurious emission probabilities.


2.3 Simulation scenario 3

This scenario is similar to scenario 2, but with lower interferer BTS output power. As wideband noise and IM scales with output power, spurious emissions are more important in this scenario.

2.3.1 Scenario description

	
	Victim network
	Interfering network

	Propagation model
	ITU-R P.1411-4 chapter 4.3.
	COST 231 Walfish-Ikegami, LOS-model described in TS 25.996

	Cell radius
	120 m
	150 m

	Site type
	Omni cell
	3-sector

	Freq hopping
	On
	Off

	Frequency re-use
	3/9
	3/9

	Antenna gain
	0 dBi
	15 dBi

	Min. MS-BTS distance
	12 m
	25 m

	Site height
	12 m
	25 m

	BTS power
	24 dBm
	24 dBm

	No. carriers
	3
	6


2.3.2 Simulation results

Impact on the micro network can be seen in figures 11-15 and table 3.
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	Figure 11. C/I distribution CDF with different BTS IM requirements. The IM3 product of every frequency combination are limited and then summed. 100% probability of spurious emission on victim frequencies.
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	Figure 12. C/I distribution CDF with different BTS IM3 requirements. The sum of all BTS IM3 products is limited. 25% probability of spurious emission on victim frequencies.
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	Figure 13. EGRPS2-A bitrate distribution CDF with different BTS IM requirements. The IM3 product of every frequency combination are limited and then summed. 100% probability of spurious emission on victim frequencies.
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	Figure 14. EGRPS2-A bitrate distribution CDF with different BTS IM3 requirements. The sum of all BTS IM3 products is limited. 25% probability of spurious emission on victim frequencies.
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	Figure 15. C/I degradation from -80 dBc is compared for different BTS IM3 requirements, IM models and spurious emission probabilities. 
	Table 3. Average cell throughput loss for different BTS IM3 requirements, IM models and spurious emission probabilities.


2.4 Conclusions

The model where IM3 products from every frequency combination are limited to –60/70 dBc and then summed, show a larger degradation than when the sum is limited. When combined with the spurious emission model of 25% probability, the impact is further reduced. The requirements in the proposed CR, [3], are defined for the case with least impact, i.e. limit the sum of the IM3 product per IM3 occurrence and 25% probability of spurious emission up to -36 dBm.  
Impact is largest on positions with a high average C/I, which imply that the throughput impact is reasonable.
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