3GPP TSG-RAN WG4 Meeting #44
Tdoc R4-071322
Athens, Greece 20th – 24th August 2007

Title:
Text proposal to 36.804 for LTE EVM equalizer definition based on full equalization, flatness and group delay
Source:
Agilent Technologies

Agenda Item:

8.3.3



Document for:
Approval

1. Introduction

The following is a TP to 36.804 v0.6.0 to resolve the 5 outstanding issues related to the EVM equalizer definition described in [1].
The proposal is based on full equalization of the signal using all the information in the reference symbols. There is no averaging in the frequency domain which means the degrees of freedom is equal to the number of reference symbol subcarriers. The resulting equalizer amplitude and phase coefficients will represent the amplitude and phase flatness of the signal at the reference subcarriers.
In order to fully specify the signal quality, limits are put on the allowed amplitude and phase response of the equalizer. Studies specific to this have not yet been done so in the interim, the figures for amplitude flatness from [2] have generally been used. For the phase component, these can be derived from [2] by calculating the equivalent angular error that would create the same probability of a symbol error.
2. References

[1] R4-071320 Agilent Technologies - BS EVM equalizer options 
[2] 802.16™IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Fixed Broadband Wireless Access Systems

6.8.1.1.6
Determination of equalizer coefficients

This equalizer definition is not meant to imply any performance or implementation in the UE and is intended only as a stable reference against which BS TX impairments can be evaluated.
The TX-RX chain equalizer coefficients phase and amplitude responses  
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 used by the ZF equalizer are obtained by a linear interpolation function of the reference subcarriers in the frequency domain, and kept constant within a subframe in the time domain. 
Separate approximations for the amplitude and phase shall be calculated at each reference subcarrier. 

 
The frequency domain reference symbol subcarrier correction (equalizer) coefficients are used as input to the EVM minimization process.  Only reference symbol subcarrier information within the individual subframe to be measured shall be used to calculate the equalizer coefficients. The coefficients are held constant in time across the subframe by averaging the reference symbol information in the subframe. The correction for intermediate subcarriers is by linear interpolation of the amplitude and phase separately.

The use of information from data and control subcarriers to calculate the equalizer coefficients is precluded since this information is not readily available to the UE in a real-time demodulation environment.
Measurement for periods longer than one subframe shall derive and apply independent equalizer coefficients and other EVM optimization variables for each subframe.
The correction coefficients for non reference subcarriers are calculated as follows:

· Correction for subcarriers between reference subcarriers are calculated by linear interpolation using the information from the reference subcarriers.
· Subcarriers beyond the last reference subcarriers at the edge of the channel are calculated by linear extrapolation using the slope between the last two reference subcarriers at the edge of the channel.
The resulting channel estimation coefficients (i.e. the inverse of the correction coefficients) shall be within the following limits.
Table 6.8.1.1.6 Channel estimation coefficients
	Bandwidth MHz
	Number of subcarriers
	Subcarrier1
	Max amplitude correction from average of all subcarriers
	Max absolute amplitude change between adjacent subcarriers2
	Max absolute phase change between adjacent subcarriers2

	1.4
	72
	0 .. a, b .. 71
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	a+1 .. b-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	1.6
	84
	0 .. c, d .. 83
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	c+1 .. d-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	3.0
	180
	0 .. e, f .. 179
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	e+1 .. f-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	3.2
	192
	0 .. g, h .. 191
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	g+1 .. h-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	5.0
	300
	0 .. i, j .. 299
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	i+1 .. j-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	10.0
	600
	0 .. k, l .. 599
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	k+1 .. l-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	15.0
	900
	0 .. m, m .. 899
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	m+1 .. n-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	20.0
	1200
	0 .. p, q .. 1199
	[+2] dB to [-4] dB
	[0.2] dB
	[r] degrees

	
	
	p+1 .. q-1
	[+2] dB to [-4] dB
	[0.1] dB
	[s] degrees

	Note1:
The DC subcarrier is excluded
Note 2:
The DC subcarrier is excluded  and the subcarriers either side of the DC subcarrier are treated the same as if they were at the channel edge


Note: These figures could be relaxed by specifying different limits for different modulation depths e.g. for subcarriers restricted to QPSK, the allowed amplitude and phase change between subcarriers could be relaxed.
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