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1.0
Introduction 

A number of contributions [1]-[4] to 3GPP have pointed out the benefits of CPICH cancellation at the UE. The capacity improvement indicated by these contributions has been given as 10% to 20% based on certain simulation assumptions. Motorola believes that CPICH cancellation does provide capacity improvement, but at a somewhat reduced level, based on a preliminary investigation for the cancellation of CPICH from a single cell 

2.0 Simulation results

Both system level and link level simulations were performed to investigate the benefit of CPICH cancellation. It is important to note that a link-level simulation cannot be used to determine the capacity gain due to CPICH cancellation. This must be done with a system-level simulation. 

2.1
Capacity simulations

For example, using a static system simulator for a single base-station cancellation/multi-cell scenario the capacity increase is about 7%, see Figure 1. Note, the lower graph shows that the capacity gain is nearly independent of the required SNR. Simulation assumptions are provided in Annex A
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Figure 1: Capacity improvement for tri-sector cell, single base station cancellation. Single base-station cancellation scenario refers to the fact that the mobile is not in soft hand-off, and only the serving sector/cell pilot is being cancelled. There are 110 interfering sectors/cells.

Since the above-mentioned capacity simulation does not take into account adjacent base stations whose pilots may be cancelled when in soft handoff, the overall capacity improvement should be greater for a multi-base station cancellation scenario. 

2.2
Link level simulations (single cell)

Link-level simulations done by Motorola show improvements that correspond to capacity gains ranging from 8.9 to 1.6 percent for Îor/Ioc values from 12 to 0 dB, respectively. Simulation assumptions are provided in Annex A
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Figure 2: link-level simulations for 12.2 Kb/s and 144 Kb/s
These figures demonstrate that link level simulations on their own do not indicate the total capacity gain

3.0
Conclusion 

Initial simulations have indicated that CPICH cancellation can provide some capacity gain. However such gains should be demonstrated with further system-level capacity simulations based on agreed WG4 assumptions. If these improvements are deemed sufficient, then performance requirements can be further progressed as part of the study item. In addition complexity analysis is required to balance the gains due to CPICH cancellation versus implementation

Therefore we feel CPICH cancellation should be further studied as such techniques can be used to provided improved network performance 
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Annex A
Simulation assumptions

Table 1.  Parameters used for capacity evaluation

	Item
	Parameter
	Comments

	Pathloss exponent
	3.7
	

	Log normal standard deviation
	8 dB
	

	Log normal decorrelation distance
	100 meters
	

	Cell radius
	1000 meters
	

	Antenna front to back ratio
	20 dB
	

	Number of rings of interferers
	3
	

	Number of interfering sectors
	110
	Three rings of interferers

	Mobile antenna
	omnidirectional
	

	Number of sectors per site
	3
	120( ideal sector antennas


	Other-cell interference
	AWGN
	

	Total transmit power
	1.0
	System is interference limited

	Pilot fractional power
	10%
	

	Power control
	Perfect
	

	Target SINR at RAKE output
	+4 dB
	Results are not sensitive to this value

	Multipath channel gains
	[0, -3 dB, -6 dB, -9 dB]
	3GPP; 25.101; Annex B

	Multipath tap spacing
	1 chip (3.84 Mcps)
	

	Processing gain
	128
	


Table 2.  Parameters used for link level evaluation

	Item
	Parameter

	Data rate
	12.2, 144 Kb/s

	Channel
	2 Ray (balanced), and 2 Ray 0, -6 (unbalanced)

	Ior/Ioc
	6 dB

	Doppler
	3 and 120 Km/hr

	Power control
	Inner-loop ON

	BLER target
	12.2 Kb/s 1%, 144 kb/s 10%


� A 120-degree ideal antenna pattern with 20db front-to-back antenna ratio refers to a "brick wall" antenna pattern with that front-to-back ratio.





