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1. Introduction
In the RAN Plenary meeting #30 a new study item on further improved performance requirements for UMTS/HSDPA UE was approved [1].  This study aims to evaluate the possible gains obtainable via mitigation methods against the inter-cell interference.  In RAN4#37 Ad Hoc was already held to progress the work [2].  In this contribution we present a one possible reference scheme for evaluation purposes and show some initial simulation results based on the link level scenario assumptions presented in [3].
2. Algorithm Description

Linear methods, e.g. optimum combining [4], may be used to combat the inter-cell interference, but they are efficient when combined with receive diversity. However, non-linear methods, e.g. parallel interference cancellation (PIC) [5], may be used without receive diversity. At least according to theory, non-linear methods should outperform the linear ones. Thus, non-linear algorithms might be used as a reference structure to verify potential gain at link level. Drawback of the PIC algorithms is that they tend to require large amount of parameters to be estimated hindering the real implementation. However, the presented algorithm may be suitable for evaluation purposes.
Figure 1 shows a block diagram on the PIC receiver. Similar algorithms may be found from [5] and [6], but only a single stage is used here instead of a multi stage variant.  Let us assume a received signal
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where [hi(1),…,hi(l)] is a channel impulse response from base station i with delay profile [i,l,…,i,l]. Transmitted signal from base station i equals
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where ci,k is a combined scrambling and spreading code for user k. The Ai,k, xi,k and Sf(i,k) are the amplitude, transmitted symbol and spreading factor of user k respectively.

First in the receiver, the known codes from the own and interfering base stations are despread and multi paths are combined as in Figure 1. In other words, symbol estimates
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are calculated. Symbol decisions 
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where
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is constructed from the decisions. Interference replica in (5) is cancelled to obtain
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where p is a cancellation weight as in [5]. Finally, the conventional rake reception as in (3) is made from r’. 
As can be seen from the equations, the PIC algorithm should know the scrambling codes, spreading factors and spreading code numbers allocated in each base station. Furthermore, channel impulse response needs to be estimated from all base stations that are included in the cancellation. In addition, DTX periods and slot formats should be known to effectively take into account the power offsets between the symbols. Additional information should also include used transmit diversity mode and possible timing of the DPCH channels. Even the modulation level, e.g. QPSK or 16-QAM, should be known if HSDPA interference is processed. Since estimation of all these parameters is tedious, most of the information is assumed to be ideally known in the baseline configuration. Basically, code tree information has been assumed ideally known in the simulations. Channel impulse response and channel amplitudes are estimated together with the symbol decisions. 
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Figure 1. Block diagram of the PIC receiver.

2. Simulations
In this section ideal initial simulation results are shown for the structure presented in previous section, titled as PIC. Additionally RAKE receiver has been simulated for reference. Figures 2,3,4 and 5 show PIC and rake receiver performance by using parameters from Table 1. In these figures, the geometry factor is presented by assuming that the Ior = 1, which is not necessarily the case since -13 dB has been reserved for own DPCH channel in the proposed interference modelling presented in [3]. Similarly in the derivation of the Ec/Ior values the Ior is assumed to be one. The code tree information has been assumed ideally known in the simulations, but channel impulse response and channel amplitudes are estimated together with the symbol decisions. These results are presented with out power control to facilitate possible alignment work.
Table 1. Simulation Parameters.

	Parameter
	Value

	Spreading factor (own signal)
	128

	Spreading factor for interfering codes
	128 

	Transport channel configuration
	12.2 kbps

	Interference model
	3 interfering BS as in Table 2 [3]

	PIC, number of base stations in IC
	Own + strongest interfering base station (40 strongest codes mitigated from each base station
)

	PIC spreading factor information
	ideal

	PIC spreading code information
	ideal

	PIC amplitude information
	estimated

	PIC symbol information
	estimated

	Number of interfering speech users (Sf = 128)
	According to [3]

	User power distribution 
	According to [3]

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Samples per chip
	1

	Channel model
	Vehicular A 

	Mobile speed
	3 km/h


Table 2. Summary of mean DIR values for three interferers for selected Îor1/Ioc values [3]
	Îor1/Ioc
DIRi
	-6dB
	-3dB
	0dB
	+3dB

	Mean DIR1 [dB]
	-5.2
	-2.4
	0
	-0.7

	Mean DIR2 [dB]
	-6.3
	-5.7
	-7.3
	-7.3

	Mean DIR3 [dB]
	-7.7
	-9.2
	-11
	-10.8
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Figure 2. Performance of rake and PIC receivers in Vehicular A channel at geometry factor -6 dB.
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Figure 3. . Performance of rake and PIC receivers in Vehicular A channel at geometry factor -3 dB.
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Figure 4. Performance of rake and PIC receivers in Vehicular A channel at geometry factor 0 dB.
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Figure 5. Performance of rake and PIC receivers in Vehicular A channel at geometry factor 3 dB.

4. Conclusion

In this contribution we have presented simplified PIC algorithm that could possibly used as a baseline receiver while studying interference mitigation methods for DPCH. Additionally we have presented initial ideal simulation results for the described scheme.
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� Additionally CPICH and P-CCPCH were also mitigated.
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