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1. Introduction
Dual-polarized antenna is one of the ways to support larger number of antenna with acceptable physical size. In [7], we have analyzed the necessity of aligning the simulation assumptions in the scenario of polarized antenna array. In TR25.996 and TR36.814, the description of the polarized antenna array model is not defined. In this contribution we propose that the concerns raised in [7] shall be considered for evaluation of 3GPP simulation cases.
2. Discussion
In TR25.996-800, the polarization model can be illustrated by a matrix describing the propagation of and mixing between horizontal and vertical amplitude of each sub-path. The resulting channel realization is:
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                                                                                (1)
In TR 36.814, the SCM channel model is referred to the IMT.EVAL in the Annex B, the formula is as following:
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In [7], we have shown how the BS antenna slant angle 
[image: image3.wmf]a

 and the MS antenna slant angle 
[image: image4.wmf]b

 shall be considered to reflect the cross polarized antenna setup. In [7], we also brought up the issue of polarization power loss, which shall be considered in the system simulations. Our proposal is that these issues shall be considered in 3GPP simulation cases. Text proposals for TR 25.996 and TR 36.814 are attached at the bottom of this document.
3. Conclusion

Polarized antenna array will be vastly used in the simulation as an antenna configuration in LTE Rel-9 and LTE-A study. We suggest providing clear description of the polarized channel model and give the typical configurations and parameters for reference both in TR25.996 and TR36.814:
1) In TR25.996, modify the polarized antenna response equation; add some text and equation for the polarized complex response to make it clearer.
2) In TR 25.996, provide the definition and the usage for polarization power loss.
3) In TR36.814 Annex B, modify the spatial channel response equation; add some text and equation for the polarized complex response to make it clearer.
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TP for TR25.996:
---------------------------------Start of text proposal for TR 25.996------------------------------------
5.5.1
Polarized arrays

…………..
Step 17: The coupled power P2 of each sub-path in the horizontal orientation is set relative to the power P1 of each sub-path in the vertical orientation according to an XPD ratio, defined as XPD= P1/P2. A single XPD ratio applies to all sub-paths of a given path. Each path n experiences an independent realization of the XPD. For each path the realization of the XPD is drawn from the distributions below. 

For urban macrocells and suburban macrocells:  P2 = P1 - A - B*
[image: image5.wmf]h

(0,1), 
………………
Step 19: Apply the path loss based on the BS to MS distance from Step 2, and the log normal shadow fading determined in step 3 as bulk parameters to each of the sub-path powers of the channel model.

The fading behavior between the cross pol elements will be a function of the per-ray spreads and the Doppler.  The fading between orthogonal polarizations has been observed to be independent and therefore the sub-rays phases are chosen randomly.  The propagation characteristics of V-to-V paths are assumed to be equivalent to the propagation characteristics of H-to-H paths.

The polarization model can be illustrated by a matrix describing the propagation of and mixing between horizontal and vertical amplitude of each sub-path. Assuming slanted linear polarized antennas the resulting channel realization is:
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(5.5.1-x1)
where:
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is the BS antenna complex response for the V-pol component, 
[image: image9.wmf]a

is the eNB antenna slant angle with respect to the z-axis.
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is the BS antenna complex response for the H-pol component, 
[image: image11.wmf]a

is the eNB antenna slant angle with respect to the z-axis.
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is the MS antenna complex response for the V-pol component, 
[image: image13.wmf]b

is the UE antenna  slant angle with respect to the z-axis.
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is the MS antenna complex response for the H-pol component, 
[image: image15.wmf]b

is the UE antenna slant angle with respect to the z-axis.
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is the BS or MS antenna gain of each array element (Step 12).
So, the eNB antenna complex responses are
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(5.5.1-x2)
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is the BS antenna gain of each array element (Step 12). 
The UE antenna complex responses are 
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(5.5.1-x4)

For example,when the BS antenna is 45°from the z-axis, and the UE antenna is 0°from the z-axis, and the AoD and AoA is 0°, the BS and the UE antenna complex responses are
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……………………………..
The 2x2 matrix represents the scattering phases and amplitudes of a plane wave leaving the UE with a given angle and polarization and arriving Node B with another direction and polarization. 
[image: image22.wmf]n

r

 is the average power ratio of waves leaving the UE in the vertical direction and arriving at Node B in the horizontal direction (v-h) to those arriving at Node B in the vertical direction (v-v). By symmetry the power ratio of the opposite process (h-v over v-v) is chosen to be the same.  Note that: 
[image: image23.wmf]n

r

=1/XPD; for the macrocell model, the XPD is dependent on the path index; for the microcell model, the XPD is independent of path index.
When the polarized antenna is used, the channel response will have a polarization power loss. The polarization power loss of each path can be derived from the channel response equation as:
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(5.5.1-x4)
For example, when the BS antenna is 45°from the z-axis, and the UE antenna is 0°from the z-axis, and the AoD and AoA is 0°, the polarization power loss is:
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There are 6 paths in the channel model. So, the mean polarization power loss is:
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(5.5.1-x5)

In the simulation, when calculating the Geometry, the polarization power loss Lp must be taken into account as the following equation:
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(5.5.1-x6)
In the system level simulation, the weak interference from the far cells usually be added as white noise. When polarized anntena is used in the simulation, the polarization power loss must be added to the path-loss when calculate the interference power.
---------------------------------End of text proposal for TR 25.996------------------------------------
TP to TR36.814:
---------------------------------Start of text proposal for TR 36.814------------------------------------
Annex B:
……………………………
Assuming slanted linear polarized antennas the resulting channel realization is:



[image: image29.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

t

j

jd

jd

F

F

j

j

j

j

F

F

P

t

m

n

m

n

u

m

n

s

m

n

H

s

tx

m

n

V

s

tx

hh

m

n

hv

m

n

vh

m

n

vv

m

n

T

m

n

H

u

rx

m

n

V

u

rx

M

m

n

n

s

u

,

,

1

0

,

1

0

,

,

,

,

,

,

,

,

1

,

1

,

,

,

,

,

,

,

1

,

,

2

exp

sin

2

exp

sin

2

exp

 

       

,

,

exp

exp

exp

exp

,

,

pu

j

pl

f

pl

f

b

f

b

k

k

j

a

j

a

-

-

-

-

=

×

ú

û

ù

ê

ë

é

ú

ú

û

ù

ê

ê

ë

é

F

F

F

F

ú

û

ù

ê

ë

é

=

å

H



(20)

where Frx,u,V and Frx,u,H are the antenna element u field patterns for vertical and horizontal polarisations respectively. The polarization responses are given by:
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Where, 
[image: image32.wmf]a

is the BS antenna array tilted angle with respect to the z-axis and 
[image: image33.wmf]b

is the MS antenna array tilted angle with respect to the z-axis.
…………
---------------------------------End of text proposal for TR 36.814------------------------------------






_1291530161.unknown

_1294138562.unknown

_1294211645.unknown

_1295274369.unknown

_1298904258.unknown

_1294211655.unknown

_1294209573.unknown

_1294211634.unknown

_1291531912.unknown

_1294121459.unknown

_1294137312.unknown

_1294137460.unknown

_1294121401.unknown

_1291530422.unknown

_1291531595.unknown

_1291530176.unknown

_1122796186.unknown

_1291529953.unknown

_1291530079.unknown

_1291529945.unknown

_1283258952.unknown

_1114271193.unknown

_1114271251.unknown

_1111847721.unknown

_1111848962.unknown

_1111847713.unknown

