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CEPT ECC Monte-Carlo simulation tool SEAMCAT is widely used within CEPT, it is also used worldwide outside of CEPT country. Tool Seamcat has three simulation modules: 1) Generic systems; 2) CDMA systems; 3) OFDM systems. These three modules can be used independently or in interaction.

This document provides several elements on the interference calculation method as well as the utilisation of Seamcat for discussion in ECC-PT1.

1. Interference calculation method
1.1. Interference calculation method in Generic module
In the generic system module, interference calculations are performed for calculating the useful signal level dRSS, and interference levels iRSS_unwanted, iRSS_blocking. Then the C/I can be calculated following user’s choice as
C/I=dRSS/iRSS_unwanted









(1)
Or

C/I=dRSS/iRSS_blocking









(2)
Or

C/I=dRSS/I_total=dRSS/[iRSS_unwanted + iRSS_blocking]



(3)
With 

iRSS_unwanted=TxP – Pathloss1 –ACLR + Antenna_gain-Feeder_loss 

(4)
iRSS_blocking=TxP-Pathloss2-ACS+Antenna_gain-Feeder_loss


(5)

Where 

TxP is the interfering signal transmit power including antenna gain and feeder loss,

Pathloss1 is the pathloss between the interferring transmitter antenna and victim antenna at the frequency of victim system channel center frequency f1, 

ACLR is derived from the interfering transmitter spectrum mask over victim channel bandwidth

Pathloss2 is the pathloss between the interfering transmitter antenna and victim antenna at the frequency of interfering system channel center frequency f2, 

ACS is the victim receiver (f1) rejection at the frequency f2.

When the interfering transmitter and victim receiver are in adjacent channel or adjacent band, the C/I calculation is done following (1), (2) or (3) based on user’s choice. 

In the case of co-channel interference, f1=f2, 
i) when the interference signal channel bandwidth BW1 equals the victim system channel bandwidth BW2, ACLR=0 dB, ACS=0 dB, the tool gives iRSS_unwanted =iRSS_blocking. The user should choose only (1) or (2) to calculate the C/I. If users choose the option (3), it will be

C/I=dRSS/I_total

With


I_total=iRSS_unwanted+iRSS_blocking =2[Txp-Pathloss1-+ Antenna_gain-Feeder_loss]

This shows if the users choose the option (3), then the calculated C/I is not correct.

ii) when the interference signal channel bandwidth BW2 does not equal to the victim system channel bandwidth BW2, the ACLR is derived over the victim receiver channel bandwidth BW2 (to be checked it is done as this),  but there is no calculation of channel bandwidth conversion on ACS, in this case, C/I calculation should be 

C/I=dRSS/I_unwanted


If the above analysis is agreed and confirmed, since the C/I calculation in generic system module depend users’ choice, there is a need to provide a clear guideline in Seamcat user’s book for users to make the correct choice. 
1.2. Interference calculation method in CDMA/OFDM modules
The interference calculation methods implemented in Seamcat CDMA module and OFDM module were from 3GPP TR25.942 and TR36.942, 
The SINR=C/(I_total+N) is calculated, with



I_total=I_internal+I_external







(6)

Where 

I_external=iRSS_unwanted+iRSS_blocking




(7)

then for CDMA system, the SINR is translated into Eb/No then into capacity loss

for OFDM system,  the SINR is translated into throughpout (loss) with a link level mapping table.

For a correct simulation of CDMA capacity loss and OFDM throughput loss, it is important to have a correct calculation of SINR.
i) When interfering system and victim system are in adjacent band with same channel bandwidth (BW1=BW2)
The interference calculation is correct, since that was the use case in 3GPP.

ii) When interfering system and victim system are in adjacent band with different channel bandwith (BW1≠BW2)
The calculation should be correct if the interfering transmitter mask and victim receiver mask are correctly defined.
iii) When interfering system and victim system are in co-chanal with same channel bandwith(BW1=BW2)

As discussed in the section 1.1, it seems there is some problem of interference calculation in SINR, further inverstigation is needed.
iv) When interfering system and victim system are in co-chanal with different channel bandwiths (BW1≠BW2)

As discussed in the section 1.1, it seems there is some problem of interference calculation in SINR, further inverstigation is needed.
2. Use of generic system module
Generic system module contains only one interfering transmitter and one victim receiver, there is a possibility to duplicate the interfering transmitter to have a multiple interfering transmitters, but still not possible to simulate multiple receiver case.
For example, for the simulation of co-existence between LTE and GSM, it is possible to generate several GSM transmitter as interferers, but not possible to simulate interference from LTE to GSM with more than one victim receiver.

3. Use of CDMA & OFDM modules
No specific problem on the utilisation of CDMA and OFDM modules. These two modules have been improved a lot, they are quite friendly. For further improvement, perhaps, we may need to think the possibility with the new LTE features such as MIMO, carrier agregation. 
4. How to simulate microcells/femtocells & multi-layer networks
The simulation of microcells and femtocells was raised in the LS from ECC-PT1 to SE40 in the simulation of co-existence between high power MSS terminal to UMTS in 2 GHz band. 
In 3.5 GHz band, we need also the simulation of microcells and femtocells.

The Manhattan microcells simulation method is descrived in 3GPP report TR25.816, three aspects need clearly be defined in the Manhattan microcells simulation implementation:
1) Manhattan urban configuration modelling, the road widths and building block size should be implemented as with default values or user define parameters

2) Street canyon propagation model, indoor model, wall penetration loss
3) Percentage of mobiles in the building blocks and in the street
First step can be only limited to single microcell layer, then multilayer implementation can be further specified and implemented. 
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