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1. Introduction 

This document describes the proposed contents of the Technical Report for the current 3GPP Study Item on “Mitigating the Effect of CPICH Interference at the UE”. Included here are proposed simulation assumptions and parameters to be used in the Study. The proposed values should be discussed, refined and approved by WG4 in order to enable all companies participating in the study to utilize a similar simulation set-up.

In the next Section we provide some brief background on the concept of pilot interference mitigation. Section 3 contains an outline of the sections of the Technical Report, and Sections 4 and 5 provide the assumptions and parameters to be used for the study simulations.

2. Background 

The concept of pilot interference mitigation is to eliminate as best as possible the effect of the multiple access interference (MAI) associated with the Common Pilot Channels (CPICH’s) of the same-cell and other-cell Node B’s. Since each UE utilizing this ability sees less effective interference, it will require less transmitted power from the Node-B to obtain its desired block error rate. This transmit power savings can be used to support more users. Mitigating the effect of CPICH interference is particularly desirable since it typically takes up a significant portion of the total Node-B transmit power. Additional information can be found in [1-5].

3. Study Outline 

An outline for the Technical Report for the Pilot Interference Mitigation Study is shown below.

1. Background and Introduction

2. Performance Evaluation

2.1. Simulation Parameters and Assumptions – Described in Section 4 of this document.

2.2. Link Level Simulation Results 
2.2.1. Ideal Conditions – These results will illustrate the performance of pilot mitigation under the standard Work Group 4 FDD simulation assumptions that are used to derive performance requirements. 
2.2.2. Non-Ideal Conditions – These results will attempt to verify the performance of pilot interference mitigation under conditions of non-ideal (estimated) amplitude/phase, non-ideal time tracking, and non-ideal frequency tracking of frequency drift. 

2.3. System Capacity Simulation Results – These results will provide an estimate of the overall potential radio network capacity gain available due to pilot interference mitigation through the use of system (i.e., radio network) simulations similar to those found in TR 25.942 [8].

3. Complexity Evaluation – This section will consider feasibility of pilot interference mitigation from the point of view of additional terminal complexity.

4. Potential Impacts to 3GPP Standard
5. Conclusions and Recommendations
4. Link Level Simulation Assumptions and Parameters 

The link level simulation assumptions/parameters are described in Table 1 in the Appendix. The assumptions follow the standard assumptions used for FDD simulations in Work Group 4. Note that Ioc includes the power spectral densities of other-cell base stations that may be included in the simulation, (i.e., in a multi-base link level simulation). Also, the different values that were listed for CPICH_Ec/Ior were included to enable the study to consider multi-base link level simulations with surrounding cells transmitting at less than full power.

Some of the parameters in Table 1 should change when simulating performance for non-ideal estimation of amplitude/phase, non-ideal time tracking, and non-ideal frequency tracking of frequency drift. The changed parameters and their suggested values are listed in Table 2.
5. System Capacity Simulation Assumptions and Parameters 

The proposed methodology for the system (i.e., radio network) capacity simulations are very similar to the methodology defined in document TR 25.942 [8] for FDD to FDD coexistence studies. For each snapshot of the Monte Carlo simulation, users are randomly placed across the cells, and power control and handover are modeled as described in TR 25.942, (see also Table 3). The simulation assumptions and parameters are described in Table 3 in the Appendix. System capacity is defined as the number of users supported when the network is loaded to the point where 95% of the users are satisfied. The simulations will focus on a single operator, macro-cell environment and will compare system capacity for systems with and without pilot interference mitigation enabled. 

Note that the suggested Eb/No target values in Table 3 were taken from the Case 3 FDD performance requirements in TS 25.101 [7], (where Ec/Ior requirements were converted to Eb/No requirements by the formula in Sec 12 of TS 25.942 [8]). 
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Appendix

	Table 1: Link Level Simulation Assumptions/Parameters

	Parameter
	Value

	1. Chip Rate
	3.84 Mcps

	2. Closed Loop Power Control
	OFF

	3. AGC
	OFF

	4. Channel Estimation
	Ideal

	5. Number Samples Per Chip
	1

	6. Propagation Conditions
	As specified in Annex B of TS 25.101 

	7. Number of Bits in AD Converter
	Floating Point Simulations

	8. Number of RAKE Fingers
	Equal to number of taps in propagation condition models

	9. Downlink Common Physical Channels and Power Levels (excluding P-CPICH)
	CPICH_Ec/Ior 


	= -10, -7, -5 dB

	10. 
	PCCPCH_Ec/Ior 


	= -12 dB

	11. 
	SCH_Ec/Ior 
	= -12 dB

	12. 
	PICH_Ec/Ior 
	= -15 dB

	13. 
	OCNS_Ec/Ior 
	As specified in 25.101 Annex C

	14. 
	DPCH_Ec/Ior 
	= power needed to meet required BLER target

	15. Target BLER
	10-1, 10-2  

	16. BLER Calculation
	BLER is calculated by comparing transmitted and received bits.

	17. PCCPCH, PICH, DCCH Models
	Random symbols transmitted, ignored in the receiver

	18. TFCI Model
	Random symbols, ignored in the receiver but it is assumed that the receiver gets error free reception of TFCI information

	19. Used OVSF and Scrambling Codes
	Codes are chosen from the allowed set

	20. 
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 Values
	Data Rate
	Static
	Case1
	Case 2
	Case 3

	21. 
	12.2 kbps
	-1
	9
	-3
	-3

	22. 
	64 kbps
	-1
	9
	-3
	-3

	23. Ioc
	Combined power spectral density of AWGN and other base stations, including those processed in the simulation

	24. Turbo Decoding
	MaxLogMap algorithm is used with 8 iterations

	25. SCH Positions
	Offset between SCH and DPCH is zero chips, i.e., the SCH overlaps with the first symbols in DPCH at the beginning of DPCH slot structure

	26. Measurement Channels
	12.2 kbps and 64 kbps as specified in Annex A of TS 25.101 [7]

	27. Phase Reference
	P-CPICH


	Table 2: Non-Ideal Link Level Simulation Assumptions

	Parameter
	Value

	1. Channel Estimation
	Estimated

	2. Number Samples Per Chip
	8

	3. Propagation Conditions
	ITU Channel Models [6] 

	4. Frequency Drift Model
	A +/- 5 ppm crystal is assumed for the UE (resulting in a frequency error of +/- 10 KHz)

	5. Time Drift Model
	Time drift caused by frequency drift




	Table 3: System Simulation Assumptions/Parameters

	Parameter
	Value

	SIMULATION TYPE
	Snapshot

	
	

	PROPAGATION PARAMETERS
	

	Multipath environment 
	Macro-cell model as defined in [8]

	MCL (including antenna again)-macro-cell
	70 dB

	Antenna gain (including losses) DL
	0 dBi

	Antenna gain (including losses) UL
	11 dBi

	Log-normal fade standard deviation
	10 dB

	Non-orthogonality factor (macro-cell)
	0.4

	
	

	PC MODELLING
	

	# of snapshots
	> 10000 for speech

> 100000 for data

	#PC steps per snapshot
	> 150

	Step size PC
	Perfect PC

	PC error 
	0 %

	Margin in respect with target C/I
	0 dB

	Initial TX power
	Random initial 

	Outage condition
	Eb/N0 target not reached due to lack of TX power

	Satisfied user 
	Measured Eb/N0 higher than Eb/N0 target - 0.5dB

	
	

	HANDOVER MODELING
	

	Handover threshold for candidate set
	3 dB

	Maximum number in active set
	2

	Choice of cells in the active step 
	Random

	Combining
	Maximum ratio combining

	
	

	NOISE PARAMETERS
	

	Noise figure
	9 dB

	Receiving bandwidth
	3.84 MHz 

	Noise power 
	 -99 dBm 

	
	

	TX POWER 
	

	Maximum BTS power 
	43 dBm 

	Common channel power 
	CPICH_Ec/Ior = -10 dB

PCCPCH_Ec/Ior = -12 dB

SCH_Ec/Ior = -12 dB

PICH_Ec/Ior = -15 dB

	Maximum TX power (speech/data)
	30 dBm 

	Power control dynamic range
	25 dB

	
	

	USER DISTRIBUTION
	Random and uniform across the network

	
	

	DEPLOYMENT SCENARIO
	Hexagonal with BTS in the middle of the cell

	
	

	BTS type
	Omnidirectional

	Cell radius 
	577 m

	# of cells 
	> 19 with wrap around technique)

	
	

	SIMULATED SERVICES
	

	Data Rates
	12.2 (voice), 64 kbps

	Speech Activity factor 
	50 %

	Eb/No target for 12.2 kbps 
	9 dB @ 1% FER

	Eb/No target for 64 kbps 
	5.5 dB @ 10% FER
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