
TSG RAN WG4 meeting # 39



















R4-060514
Shanghai, P.R. China, May 8th – 12th, 2006

Source: 
Nokia
Title: 
Reference structure for interference mitigation simulations with HSDPA and receiver diversity 

Agenda Item:
7.4
Document for:
Discussion and approval
1. Introduction

In the RAN Plenary meeting #30 a new study item on further improved performance requirements for UMTS/HSDPA UE was approved [1]. The content of the study and methodologies to be used were also discussed in the RAN4 meeting#37 in Seoul [2]. During the discussions summarised  [2] it was  identified and agreed that the first task to be done is to create appropriate models for the scenarios, which are then used for analysing the link level performance of a UE using  interference mitigation technique. This discussion was continued in RAN4 meeting #38 in Denver where different proposals for simulation assumptions and reference structure were presented [3]
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 \* MERGEFORMAT [6]

 REF _Ref132599410 \r \h 
 \* MERGEFORMAT [7]. Different proposals were discussed in Ad Hoc held during RAN4#38 and the parameters to derive the main system level parameters for link simulation scenarios were agreed [8]. It was additionally agreed that in the first phase the focus would be in HSDPA. In this contribution we present a possible reference structure proposal for the HSDPA with two receiver antennas which is based on the reference structures used in earlier work.

2. Reference structure description
In this section we give the system equations for the LMMSE chip-level equalizer with receive diversity intended as a possible baseline for evaluating the benefits for interference mitigation. The notations used is similar to one used in [9]  and [10], when applicable. In the assumptions used in earlier work for enhanced performance requirements Type2 and Type3 the interference structure was assumed to be white and the variance to be ideally known. In the structure presented below the interference structure is now accounted as non-white and the covariance matrix structured based on ideal knowledge of channel matrixes of interfering base stations. This enables the evaluation of benefits of interference mitigation in the equaliser structure while the approach to derive (estimate) the interference covariance matrix does not need to be defined. 

Figure 1 shows the block diagram of the chip level LMMSE equalizer. The signal at the output of the equalizer is at the chip rate, and can be de-spread. 
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Figure 1: Reference Architecture[10]
The received signal is assumed to be expressed as a sum of “own” signal, interfering signals and the white noise:
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 represents the channel matrix corresponding to BS j, containing the contribution from both receiver branches, with 
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 channel-matrix for the i’th receiver antenna.

As a general concept, the equalizer consists of two FIR filters w1 and w2 of length F(Ns:
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where the Ns is the number of samples per chip and F is the length of the equalizer in units of chips. The sampled received vectors at two antennas are denoted by 
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where D is a delay parameter (
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). The equalization operation amounts to obtaining the filtered signal 
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The received signal ri(m) can be expressed as 
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where
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is the (F+L') x FNs channel-matrix for the i’th antenna with
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where 
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 is the delay spread normalized by the chip interval. Moreover, 
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is the m-th subsequence of the transmitted chip-rate sequence, and ni(m)1  is the corresponding noise vector. Under the assumptions that the noise is coloured and the total transmit power from own cell is 1, the LMMSE equalizer taps can be calculated as follows 
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where  the notation XD means the D-th column of the matrix X. The 
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 is based on the known propagation channels only, i.e. 
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 is based on the ideal channel estimates. Thus the 
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 matrix is constructed as:
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where the 
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 represent the portion of BS j of the total Ioc
. n2 is the variance of the noise vector ni(m), which is assumed to be same for i=1,2. The above equation also assumes that the noises at different antennas are independent.
 3. Conclusions

In this contribution we have presented a LMMSE baseline structure having an ideal knowledge of the noise/interference covariance matrix. The presented structure is based on the baseline receiver(s) used in earlier work to define enhanced performance requirements for HSDPA in RAN4. It is proposed that RAN4 would consider this as a possible baseline when evaluating the benefits of interference mitigation techniques
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Annex A. Link level simulation parameters

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	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.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	ACK/NACK feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Receiver structure
	LMMSE chip-level equalizer

	Number of UE antennas
	2 (Fully uncorrelated fading between receiver branches.)

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Noise covariance matrix in equaliser
	Constructed from ideally known channel coefficients


� � EMBED Equation.3  ���





[image: image21.wmf]å

=

+

=

BS

N

j

n

orj

oc

I

I

1

2

ˆ

s

_1200306389.unknown

_1207637540.unknown

_1207637793.unknown

_1208066149.unknown

_1208075112.unknown

_1207637541.unknown

_1207384074.unknown

_1207637176.unknown

_1207507806.unknown

_1200306550.unknown

_1207378091.unknown

_1200306481.unknown

_1185723699.unknown

_1185724701.unknown

_1185725033.unknown

_1185725089.unknown

_1185724563.unknown

_1159276883.unknown

_1070173762.unknown

