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1 Introduction

The channel response formula from the Ljubljana channel modelling ad–hoc meeting is found to be erroneous. The delay is calculated twice. The paper presents shortly the error and the correction. 
2 Problem in “Large Bandwidth and Large Antenna Array” proposal
Section 7.6.2  of [1] is as follows:
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In large BW and large antenna array modeling, each ray within a cluster for a given u (Rx) and s (Tx) has unique time of arrival (TOA). The channel coefficient generation step (step 11 in Section 7.5) is updated to model individual rays. 


In this case, the channel response of ray m in cluster n for a link between Rx antenna u and Tx antenna s at delay   at time t is given by:
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and the delay (TOA) for ray m in cluster n for a link between Rx antenna u and Tx antenna s is given by:
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There is an error in the proposal. The delay of a signal due to relative position difference of antenna elements is taken into account twice. First in the exponential terms 
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 and the second time by additional delays 
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. Mathematically time shifting is equal to phase rotation in frequency domain:
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Given this the first equation of Section 7.6.2  of [1] becomes in frequency domain obviously erroneous:
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where 
[image: image8.wmf]0
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 is the wavelength on carrier center frequency and 
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)

f

l

 is the wavelength on frequency f.
3 Repair

The error can be fixed either by removing the exponential terms from the first equation of Section 7.6.2 of [1] or alternatively by removing the new delay terms and instead substituting the wavelength of the carrier frequency 
[image: image10.wmf]0

l

 by continuously frequency dependent wavelength
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. The latter alternative is written as proposal below.
Proposal: 
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4 Conclusion

Mathematical error was found in the new equation to cope “Large Bandwidth and Large Antenna Array” in [1]. The correction to the problem is proposed in section 3. 

Please, note that the “additional model component” for large bandwidth and large antenna arrays defined in [1] does not solve issues for spherical wave modelling and non–WSS propagation across antenna elements. 

References
[1] R1-162714 “TP for Section 7.6 – Additional Modeling Components”


_1520970683.unknown

_1521359675.unknown

_1521359698.unknown

_1521360480.unknown

_1521360559.unknown

_1521359690.unknown

_1521358766.unknown

_1520083314.unknown

_1520970652.unknown

_1520083313.unknown

