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Summary

This contribution highlights some of SEAMCAT feature that are already implemented in SEAMCAT or could be implemented where ECC PT1 may an interest.
Proposal

ECC PT1 is invited to review the existing feature in SEAMCAT and to assess the proposal of new features:

· Calculation of the interference (for co-channel and adjacent channel)

· Deployment of micro and pico cells for statistical analysis 
· Manhattan microcell configuration

· Generic cellular configuration

Background 

STG is committed to update the SEAMCAT tool to meet the technical needs of any ECC group/PTs.
1. Calculation of the interference (for co-channel and adjacent channel)

Currently SEAMCAT calculates the interference to a CDMA or OFDMA victim as follows:

public double calculateTotalInterference() {

totalInterference = Mathematics.fromLinearTodB(Math.pow(10,(calculateUnwantedEmission() / 10)) + Math.pow(10, (calculateSelectivity() / 10)));

return totalInterference;

}
Where

calculateUnwantedEmission calculates the unwanted emission (i.e. the integration of the interfering signal within the reception bandwidth of the victim).

calculateSelectivity calculates the blocking (i.e. at the interfering frequency the blocking (or ACS) is applied to the budget link).

This calculation is performed irrespectively whether it is a co-channel, adjacent channel scenario or partially co-channel/adjacent.

Example of possible case: 
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	Figure 1: fully co-channel case
	Figure 2: fully adjacent channel case
	Figure 3: partially co-channel and adjacent channel case


ECC PT1 is invited to confirm that this equation is correct for all the three cases illustrated (figure 1 to 3).

ECC PT1 is invited to provide change proposal if needed. 
2. Deployment of micro and pico cells for statistical analysis 
At the last 31st STG meeting (8-9 March 2012) was made aware of the discussion from ECC PT1 LS to SE40, on having different cells as (section on Deployment of micro and pico cells for statistical analysis):

The problem: Deployment of micro and pico cells for statistical analysis

ECC PT1 confirms that a typical ECN network does not employ only micro or pico cells in a given area, but those types of cells/base stations are used as a complement for extending the coverage/capacity where and when needed. The usage of statistical models would then need to incorporate both these deployment types, macro and the micro/pico cells, to accurately reflect a realistic scenario for the operator. This should also include Manhattan structure for micro/pico cells and appropriate propagation models. The use of the SEAMCAT tool for these scenarios does not seem to be the most appropriate tool since it is understood that SEAMCAT does not allow the simulation of networks composed by different types of cells within the same territory. ECC PT1 is not aware of any free tool which allows the modelling of the two cell structures in the statistical analysis. 

Modelling the SINR:
STG understands the scenario of ECC PT1 and SE40 as illustrated below:
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Figure 4: illustration of multi-victims scenario
The picocell can be either co-channel or adjacent channel to the microcell, the SINR at the victim systems, it is equivalent to:

Microcell victim:
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Where:

· Iext is the external interference 

· Ipicocell is the any interference that could come from the picocell (either co-channel or adjacent channel)

· Iself_interference is the interference generated by the microcell itself.

· N is the thermal noise of the microcell
Picocell victim:
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Where:

· Iext is the external interference 

· Ipicocell is the any interference that could come from the microcell (either co-channel or adjacent channel)

· Iself_interference is the interference generated by the picocell itself.

· N is the thermal noise of the picocell
SINRmicrocell and SINRpicocell will results in a bitrate loss or capacity loss for the reference cell or system cell Lossmicrocell and Losspicocell respectively.

These can already be simulated by SEAMCAT:

	Lossmicrocell


	Losspicocell
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	Figure 5: split of the Figure 4 where the microcell is victim and the interferer is Ext + picocell
	Figure 6: split of the Figure 4 where the picocell is victim and the interferer is Ext + microcell


With the above scenario SEAMCAT can provide for each of the above configuration:

· Average capacity loss for the reference cell and the system cell 

· Average bitrate loss for the reference cell and the system cell

· The vector to generate the averages.
ECC PT1 is invited to provide guidance on whether the SINR calculation presented above fulfils the ECC PT1 requirement, i.e. that running 1 simulation for figure 4 is equivalent to running first a simulation with Figure 5 topology and then a second one with Figure 6 topology. 

Final victim loss?

If yes, ECC PT1 would need to clarify on how to extract the final loss results of a joint deployment of micro and pico cells for statistical analysis?

Should the final loss result be:

• an average of the 2 configurations above ?

• a max(Lossmicrocell , Losspicocell)?

• another alternative solution ?
3. Manhattan microcell configuration
Currently SEAMCAT only simulates hexagonal type of grid either with 2 tiers (with or without wrap around), 1 tier or single cell (see ECC PT1(11)081rev1).

ECC PT1 is invited to provide guidance on whether there is a need to have a Manhattan microcell configuration implemented in SEAMCAT?
ECC PT1 is invited to provide specific requirements for any implementation the Manhattan microcell configuration.

4. Generic cellular configuration

Currently SEAMCAT allows the generation of a CDMA or OFDMA cellular system. This means that for each of these systems the C/I is mapped to a Ec/Ior or Eb/No or to a bitrate mapping to generates capacity loss (i.e. number of UE dropped) or bitrate loss.
ECC PT1 is invited to provide guidance on whether there is a need to have the capability to generate a generic cellular system where the C/I would be extractable for further processing?
Where:

 - Each BS could be assigned a specific frequency

 - Power control would be based on received threshold level (same as for traditional/generic case)

 - Is handover needed? (if yes, it would be based on the same algorithm than CDMA/OFDMA module)
 - Is there a need to generate dropped users or a fully loaded network is to be assumed?

- Are there further requirements that should be considered?

This would allow simulating GSM system for example.
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