
3GPP TSG-RAN WG4 Meeting #67                                                                   R4-132572
Fukuoka, Japan, 20 - 24 May, 2013

Source: 
ZTE, TejetCom
Title: 
Discussion on spatial ACLR of AAS BS for Cell Partitioning
Agenda item:
7.5.2
Document for:
Discussion 
1 Introduction

This paper mainly discusses on the definition of spatial ACLR for AAS BS, providing basic simulation assumption for coexistence evaluation. 
2 Discussion on spatial ACLR of AAS BS
In the current specification, the adjacent channel leakage power ratio (ACLR) is defined as the ratio of filtered mean power on the signed channel frequency to the filtered mean power at an adjacent channel frequency. In fact, the adjacent channel power is referred as interference power at high frequency or low frequency alternatively. 
In [1], four IMD3 signals are applied to define the adjacent channel signals, which are not described in detail. In fact, IMD3 signals conclude both the high frequency adjacent channel signals and the low frequency adjacent channel signals, as shown in Figure.1. However, only one IMD3 signal with high frequency or low frequency can be defined for spatial ACLR of AAS BS. Here, IMD3 signals for vertical cell partitioning and horizontal cell partitioning will include three parts: IMD3 signals generated by individual input signals of cell 1 and cell 2, and IMD3 signals generated by inter-modulation of input signals of cell 1 and cell 2. However due to the different steering vector of cell 1 and cell 2, the latter IMD3 signals will have different characteristics compared with the former IMD3 signals, hence IMD3 signals should be considered separately. The latter IMD3 signals conclude two parts, as shown in Figure.2. 
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Figure.1. power density of dual input signals with three order distortion 
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Figure.2. IMD3 signals generated by inter-modulation of input signals of cell 1 and cell 2 
In [1], four IMD3 signals are all considered for the definition of ACLR of AAS BS. However, power level of different IMD3 signals are the same, which is in fact not appropriate. Also the combined power of IMD3 signals generated by inter-modulation of input signals of cell 1 and cell 2 is equal to that of IMD3 signals generated by individual input signals of cell 1 and cell 2. 
Hence, we reformulate the equation of ACLR as following:
For ACLR model of a single-column AAS BS configured with vertical 2-cell partitioning

[image: image3.wmf](

)

(

)

(

)

(

)

(

)

22

1,2,

11

10

22

,3,3

11

22

,3,3

11

ˆ

ˆ

2

,10log

ˆ

ˆ

12

33

ˆ

ˆ

0.530.54

VV

VV

NN

nnnn

nn

Element

NN

nn

nIMDnIMD

nn

NN

nn

nIMDnIMD

nn

wvwv

ACLRACLR

wvwv

wvwv

qj

rr

==

==

==

æö

×+×

ç÷

ç÷

èø

=+

éù

æö

êú

ç÷

×+×

êú

ç÷

-+×

êú

ç÷

êú

ç÷

+×+×

êú

ç÷

èø

ëû

åå

åå

åå

                                (1)
in which 


[image: image4.wmf](

)

(

)

(

)

(

)

(

)

1,1

2,2

1,

,3

2,

,3

12

,3

,3

exp2(1)cos

1

ˆ

exp2(1)sin

1

ˆ

exp2(1)sin

ˆ

ˆ

1

ˆ

ˆ

2

1

ˆ

3exp2(1)2sinsin

1

ˆ

4

n

V

netilt

V

V

netilt

V

n

nIMD

n

nIMD

etiltetilt

nIMD

V

nIMD

d

vin

d

win

N

d

win

N

ww

ww

d

win

N

w

pq

l

pq

l

pq

l

pqq

l

ìü

=--

íý

îþ

ìü

=-

íý

îþ

ìü

=-

íý

îþ

=

=

ìü

=--

íý

îþ

=

(

)

21

exp2(1)2sinsin

etiltetilt

V

d

in

N

pqq

l

ìü

--

íý

îþ


For ACLR model of a multi-column AAS BS configured with horizontal 2-cell partitioning
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Where we assume that power level of  two differernt IMD3 signals genreated by inter-modulation of input signals of cell 1 and cell 2 is the same.
3 Conclusions
In this paper, we reformulate the ACLR for AAS BS considering the power level of different IMD3 signals in Equation 1 and Equation 2.
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