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Abstract— The recently proposed concept of beamspace MI-
MO can significantly reduce the number of power-hungry radio
frequency (RF) chains in millimeter-wave (mmWave) massive
MIMO systems. However, most existing studies ignore the power
leakage problem in beamspace MIMO systems, which results
in an obvious loss in the achievable sum rate. In this paper,
a phase shifter network (PSN)-based precoding structure is
proposed to solve this problem. Its key idea is to employ multiple
phase shifters from each RF chain to select multiple instead of
only one beam to collect most of the leaked power. Based on
the proposed structure, a rotation-based precoding algorithm is
further designed to maximize the signal-to-noise-ratio (SNR) of
each user by rotating the channel gains of the selected beams
to the same direction. Simulation results show that the proposed
PSN-based precoding can effectively collect the leaked power to
achieve the near-optimal sum rate, and enjoys a higher energy
efficiency than the conventional precoding solutions.

I. INTRODUCTION

Millimeter-wave  (mmWave) massive multiple-input
multiple-output (MIMO) is a promising technology for the
future 5G wireless communications [1]. To reduce the number
of power-hungry radio frequency (RF) chains in mmWave
massive MIMO systems, the concept of beamspace MIMO
has been proposed very recently [2], where a lens antenna
array is utilized to convert the conventional spatial channel
into the beamspace channel. Due to the limited scattering
characteristics of mmWave channels, the beamspace channel
presents an obvious sparse structure, through which we can
effectively reduce the number of required RF chains [4].

However, most existing studies on beamspace MIMO ignore
the power leakage problem. Since the lens antenna array
elements are fixed, while the actual angles of departure (AoDs)
of different paths are continuously distributed, the power
of a path inevitably leaks onto several beams [2]. In the
conventional beamspace MIMO precoding schemes [4], [5],
where one beam is selected for each path, only a small
proportion of the channel power can be collected, which
results in an obvious loss in the signal-to-noise ratio (SNR).
A straightforward solution to this power leakage problem is
utilizing more RF chains to collect the leaked power of one
channel path. Such solution can indeed alleviate the power

leakage problem. However, it requires much more RF chains,
which greatly increases the energy consumption and hardware
complexity of the beamspace MIMO system.

In this paper, a novel phase shifter network (PSN)-based
precoding structure is proposed to solve the power leakage
problem in beamspace MIMO systems!. Unlike the con-
ventional precoding structure where one RF chain can only
select one beam, one RF chain can select multiple beams via
multiple phase shifters in the proposed PSN-based precoding
structure, thus collecting most of the leaked channel power.
To deal with the non-convex constant modulus constraints
on the RF domain precoder, we further design a rotation-
based precoding algorithm to maximize the SNR for each user,
where the channel gains of the selected beams are rotated
to the same direction. Simulation results demonstrate that
the proposed PSN-based precoding can efficiently solve the
power leakage problem to achieve the near-optimal sum rate.
In addition, the energy efficiency (EE) performance of the
proposed PSN-based precoding also outperforms conventional
precoding schemes.

Notations: a, a, A, and A denote a scalar, a vector, a matrix,
and a set, respectively. C is the set of complex numbers. [a];
is the ith element of a. A¥ denotes the conjugate transpose of
A. E(-) is the expectation of a random variable. || denotes the
absolute value of a complex number, or the cardinality of a set,
and || - || denotes the 2-norm of a vector. Finally, CA/(0,1y)
and N(0,Iy) denote the complex Gaussian distribution and
Gaussian distribution with expectation 0 and covariance Iy,
respectively, where Iy is the NV x NN identity matrix.

II. SYSTEM MODEL

We consider a typical beamspace massive MIMO system in
mmWave frequency, where the base station (BS) is equipped
with a lens antenna array with /N antennas and Ngg RF chains
to simultaneously serve K single-antenna users [4]-[6]. The

I'Simulation codes are provided to reproduce the results presented in this
paper: http://oa.ee.tsinghua.edu.cn/dailinglong/publications/publications.html.

978-1-5090-5935-5/17/$31.00 ©2017 IEEE



Amplitude Amplitude Amplitude
Spatial Lens resolution Spatial Lens resolution Spatial Lens resolution
samples — samples —— sample:
H H y > H H H —> H H
/N oo \ (/NG

.

4 Spatial direction
(a) no power leakage

Fig. 1.

(b) worst power leakage

- . L, - - . Rl
Spatial direction ¢3 Spatial direction

(c) slight power leakage

lustration of the power leakage problem: (a) No power leakage: AoD of the path perfectly matches the spatial samples of the lens; (b) The worst

power leakage: AoD of the path is in the middle of two spatial samples of the lens; (c) The slight power leakage: AoD of the path slightly mismatches the

spatial samples of the lens.

received signal y € CX*1 at all K users can be presented as
y=H"x+n, (1
where H = fll,flg, e

channel matrix with hj, € CNVx! presenting the beamspace
channel vector for the kth user, x € CN*! denotes the
transmit signal at the BS, and n € CE*1 s the additive white
Gaussian noise (AWGN) vector following the distribution
CN(0,0%1), where o2 is the noise covariance. To meet the
power constraint, we have ||x||> < Pr, where Pr is the total
transmit power. From the perspective of signal processing, the
role of the lens antenna array can be viewed as a unitary N x N
spatial discrete fourier transform matrix U [3], [7], whose
rows contain /N orthogonal steering vectors

= [a@.a@) - aGw]” @

where a(¢) € CN*! represents the steering vector for
the spatial direction ¢, and the spatial directions éi =
+ (i—2#) i = 1,2,--- N cover the entire space [5].
Thus, the relatlonshlp between the beamspace channel matrix
H and the spatial channel matrix H can be presented as

H = UH = [Uhy, Uhy, --- , Uhg], (3)

,EK} € CN*K is the beamspace

where h;, € CN*! is the spatial channel vector for the kth
user.

For the spatial channel model, we adopt a widely used clus-
tered channel representation based on the Saleh-Valenzuela
(SV) channel model [8]

Nk N(k 1)

ZZﬂM a(},,), 4)

where NC’}' is number of clusters for the kth user, Np(k’l) is the
number of paths within the /th cluster for the kth user, ﬁ,(j% and

; denote the complex gain and the AoD for the ith path in
the lth cluster of the kth user. The AoDs within a certain cluster
¢k7l,V2 are distributed among [¢r; — Tk.i/2, Pr1 + Th1/2],
where ¢y; and 75, are the average AoD and the angular
spread of the /th cluster for the kth user [8]. For the typical
uniform linear array (ULA) with /N antenna elements, the
steering vector is aypa(¢) = \/% [e’ﬂml]iez(m, where
I(N)={s— %=1, 5s=0,1,--- ,N — 1} [8]. In addition, the

NkN(k )0

spatial direction can be defined as ¢ = 51n9 where d is the
antenna spacing, A is the signal wavelength, and 0 denotes
the physical direction. In this paper, we consider the half-
wavelength antenna spacing, where d = % [8].

III. PSN-BASED PRECODING FOR BEAMSPACE MIMO

In this section, we first explain the normally ignored power
leakage problem in beamspace MIMO systems. Then, we pro-
pose the PSN-based precoding structure and the rotation-based
precoding algorithm to solve the power leakage problem.

A. Power Leakage Problem in Beamspace MIMO Systems

In the practical beamspace MIMO systems, the spatial
sample points of the lens antenna array are finite and fixed,
while the actual AoDs of paths are continuously distributed.
Therefore, the AoD of one path can not perfectly match the
spatial sample points of the lens antenna array. As a result,
the power of one path will leak onto multiple beams in the
beamspace channel [2], which is illustrated in Fig. 1. We
derive the following Lemma 1 to quantify how much power
will be leaked.

Lemma 1. Considering the single path case where N g=1
N, ®D — 1 and the worst power leakage case in Fig. 1 (b),
if we select only one beam with the highest power in the

beamspace channel, the ratio between the leaked power and
the total power will be:

1
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N/2 sin? (7 /2N)
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Proof: For simplicity, we drop the subscript k of users in
the proof. According to (2), (3), (4), we have

. H(]
2 max (a’ (3:)a(y)
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where [fl]max denotes the channel element with the highest
power, and ¢, is the AoD of this path. For ULA, we have
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Fig. 2. Different precoding structures in beamspace MIMO: (a) The
conventional single beam precoding structure; (b) The multiple beam via
multiple RF chains precoding structure; (c) The proposed phase shifter
network based precoding structure.

where X; = qAbz — ¢p. From Fig. 1 (b), we can find that X; =
(2¢ —1)/2N in the worst power leakage case. Thus, we have
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From Lemma 1, we can find that the power leakage is

serious even for the simplest single path case. For example,

n ~ 0.595 when N = 256, which implies that if we only

select one beam for one path, about 60% channel power will
be leaked, which incurs an obvious loss in SNR.

B. Proposed PSN-based Precoding

In the conventional beamspace MIMO systems illustrated in
Fig. 2 (a), where the power leakage problem is not considered,
only one beam is selected via one RF chain for one user, which
is named as single beam precoding (SB) in this paper [4], [5].
The power consumption of the single beam precoding can be

modeled as
PSB:PT+PBB+PRFK+NKPSW’ (9)

where Pgp, Prr, and Psy denotes the power of baseband, RF
chain, and switch, respectively. Due to the relatively smaller
number of required RF chains, single beam precoding has a
relatively lower energy consumption. However, as stated in
the Lemma 1, single beam precoding can incur obvious SNR
loss due to the severe power leakage problem in beamspace
MIMO. On the other hand, a straightforward solution to the
power leakage problem is leveraging more RF chains to collect
more beams as shown in Fig. 2 (b), which is named as multiple
beam via multiple RF chains (MBMREF) precoding. The power
consumption of the MBMRF precoding can be modelled as

Pupmre = Pr + Pgp + Pre Bt + N Psw B, (10)

where Bt = ) i« B 1s the total number of selected beams with
B, presenting the number of selected beams for the kth user.
Although MBMRF precoding can collect the leaked power,
it requires much more RF chains (e.g., Br = 3 x 32 = 96
when K = 32 and Bt = 3), thus resulting in higher hardware
complexity and energy consumption.

To this end, we propose a phase shifter network (PSN)-
based precoding for beamspace MIMO systems to solve the
power leakage problem. In the proposed PSN-based precoding
as shown in Fig. 2 (c), one RF chain can select multiple
beams via an analog phase shifter network. To be specific,
one RF chain is allowed to be connected to an arbitrary subset
of the total IV antennas through a switch network. However,
one antenna can only be connected to at most one RF chain.
Besides, there also exists a phase shifter to rotate the signals
on each antenna. It is worth pointing out that the total number
of phase shifters is N, which is not a large number. The power
consumption of the proposed PSN-based precoding can be
modelled as

Ppsny = Pr + P + FReK + PswNK + Pps Br, (11)

where Pps denotes the power consumption of a phase shifter.
For the PSN-based precoding, the transmitted signal x €
CN*1 can be expressed as

x = PrpPggs, (12)

pl(le)’ pf({QF)v U
precoder with p](;g € CN*! presenting the ith column of Pgg,
Pps = [pg}g, Py, ,pgé)} € CNwxK 5 the baseband
precoder with p$) € CV*! presenting the ith column of Py,
and s € CK*1 is the source signal vector. Particularly, since
the Py is realized through phase shifters and switches, p](;g

should satisfy

where Pgrp = [ p(NRF)} € CN*Ne g the RF

» F'RF

X )
’ [Prel { 0, otherwise, (13

where B; denotes the set containing the indices of selected
beams for the ith user. Due to the special hardware constraint



in (13), conventional beamspace MIMO precoding algorithms
[4], [5] are difficult to be extended to the proposed PSN-
based precoding. Consequently, we need to design an efficient
precoding algorithm to achieve the near-optimal performance,
which is addressed in the next subsection.

C. Proposed Rotation-based Precoding Algorithm

In this subsection, we provide the rotation-based precoding
algorithm design. Firstly, we define the equlvalent channel
between the RF chains and the users as H = PLH =
[hl,h2,~ hK] Here we assume that the channel state
information of all users is available at the BS, which can
be usually estimated by compressive sensing based channel
estimation with low pilot overhead in practice [10]. In this
paper, we consider a per-user power constraint that

k)2 o I

1> < 5 vk
Since the number of dominant clusters for each user is limited,
and a large number of BS antennas can provide enough spatial
resolution, we assume that the average AoDs of each user
¢, are separated from each other sufficiently [7]. Thus, a
distinguish property of beamspace MIMO systems is that the
inter-user interference (IUI) is not serious [7]. Hence, we
formulate the optimal precoder design problem in the proposed
PSN-based precoding as maximizing the SNR for each user

(PORth,POPI) = arg maxz (th g%) ,
PR]‘7PBB k=1

st (13), (14).

||PrePR (14)

15)

The optimal solution to the baseband precoder in (15) is the
matched filter (MF) precoder [9]:

(k) _

Pps = axhy, (16)

where ay, is the factor to normalize the transmit power for
the kth user. By substituting (16) into (15), we can obtain the
formulation of RF precoder design problem as

K

opt __
Py = argmax E (cxhyf hk) ,
Pre 3

st (13),

where we remove the constraint on transmit power (14), since
it can be satisfied through adjusting «;. The objective function
in (17) can be expanded as

a7

2

Ko K K
(axhi’hy)” = 2@2 [ pl({];)] Z [hHPI(zI;)}
k=1 k=1 ik

(a) K 2 2
z a [ pRF } )
1

k=
(13)

where in the approximation (a) we neglect the IUI term based
on the aforementioned property in beamspace MIMO systems.
Provided that the positions of non-zero elements in pl({;) are
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Fig. 3. Illustration of rotating the selected elements (a) combination without
rotation; (b) combination with rotation.
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known after beam selection, maximizing (18) equals rotating
the selected elements in hy to the same direction as

[pn(zp)} - [ﬁk]q F"“L VpeBy,  (19)
o] o] / LW

where [p]gF)]q7q € By is a reference element. The interpre-

tation of (19) is shown in Fig. 3, where [h;], and [hy], are
rotated to the same direction to maximize the combined value.
By far, we have designed the combination approach of
different selected beams and the remaining problem is how to
collect the leaked power via beam selection. To this end, we
provide a greedy beam selection algorithm, which first utilize
the beam with the strongest power to position the cluster, and
then greedily select the adjacent beams with highest leaked
power. The overall procedure of the proposed rotation-based
precoding algorithm is summarized in Algorithm 1.

Algorithm 1 The proposed rotation-based precoding algorithm

Input: ﬁ, Pr, and By, for each user.
Olltpllt: PRFa and PBB-
1: For: k£ < K do

2: Initialize the selected beam index set B, = (), the
neighbor beam index set Aj, = ) and p) =0

3: lnax = argmax,,_; .. yl|[hi]ml, and By =
Bk U{lmax};

4: repeat

5: Update Aj, according to By;

6: l= argmaxmeAkalk]mL and B, = By J{l};

7 Set [pl({];)]l based on (19), where p =1, ¢ = lax;

8: until |Bk| = By;

9: end For:

10: Prp = [pl({F)w R

Ve P (k) _
11: hk = hk: PRF, Qg = K||h§1\|2’ Pps =

12: Ppp = [pl(}]3)7' 7p](3[B()]‘

arhy;

In Algorithm 1, we sequentially design the RF precoder
user by user. For each user, we search for the beam with the
highest power to locate the cluster and also select this beam in
step 3. In step 5, we update the neighbor beam index set Ay, to
satisfy that VI € Ay, there is an I’ € By, such that [ is adjacent
to I’. Here, we call two beams are adjacent if the difference
of their indices in any dimensions is at most one. To avoid
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repetitive selections, we also restrict that Ay N By = (). For
example, if B, = {l,l + 1}, we update A, = {I — 1,1 + 2}.
After that, the beam with the highest leaked power is selected
from Ay, and the corresponding [pl({];)]l is updated based on
(19) in step 7. The above procedures (steps 4-7) are repeated
until By, beams are selected for the kth user as shown in step 8.
After the RF precoder is determined in step 10, the baseband

precoder is calculated based on (16) in step 11 and 12.

IV. SIMULATION RESULTS

In this section, we evaluate the performance of the proposed
PSN-based precoding through simulations. A typical mmWave
beamspace massive MIMO system with lens antenna array is
considered, where an N = 512-element ULA is employed
at the BS to serve K = 8 users. The bandwidth of the
system is 500 MHz, and the noise power spectral density is
—174 dBm/Hz. The mmWave MIMO channel is generated ac-
cording to (4), and the key parameters are chosen as: NC’Y =1
and NPV = 10, VEk, 4 is assumed for all users and clusters,
and 5;37%, k,1 follow the distribution CA/(0,1) [8]; ¢y, Vi
are unii“ormly distributed within [¢x; — 10/N, ¢y ; + 10/N].
Finally, the energy efficiency (EE) is defined as the ratio
between the sum rate and the power consumption. The power
consumption models are defined in Section III-B, and Pr =
100 mW ( 20 dBm), Pgg = 200 mW, FPrg = 240 mW,
Psw = 5 mW, Pps = 30 mW. For simplicity, the number
of beams By, is assumed to be same for all users.

The sum rate performance comparison against the number
of beams is given in Fig. 4. Note that the number of beams
only changes in the PSN-based precoding and MBMREF pre-
coding, while the single beam precoding always selects one
beam for each user. We can observe that the sum rate of
the proposed PSN-based precoding is much higher than that
of single beam precoding. Meanwhile, it is also close to the

optimal MBMREF precoding, which indicates that the proposed
PSN-based precoding is able to effectively solve the power
leakage problem in beamspace MIMO systems.

The EE comparison against the number of beams is pro-
vided in Fig. 5, where we find that although the MBMRF
precoding achieves a better sum rate performance, its EE is
much lower than that of single beam precoding since a larger
number of power-hungry RF chains is used. In comparison,
the proposed PSN-based precoding enjoys the a much higher
EE than single beam precoding and MBMREF precoding, since
only some phase shifters with lower energy consumption are
utilized to collect the leaked power.

V. CONCLUSIONS

In this paper, we propose a PSN-based precoding to solve
the power leakage problem in beamspace MIMO systems,
where one RF chain can select multiple beams via multiple
phase shifters to collect most of the leaked channel pow-
er. Furthermore, we also design a rotation-based precoding
algorithm to maximize the SNR for each user, where the
channel gains of different selected beams are rotated to the
same direction. Simulation results verify that the proposed
PSN-based precoding is able to effectively solve the power
leakage problem, and enjoy a higher EE than the conventional
precoding schemes.

REFERENCES

[1] T. S. Rappaport, S. Sun, R. Mayzus, H. Zhao, Y. Azar, K. Wang, G.
N. Wang, J. K. Schulz, M. Samimi, and F. Gutierrez, “Millimeter wave
mobile communications for 5G cellular: It will work!” IEEE Access, vol.
1, pp. 335-349, May 2013.

[2] J. Brady, N. Behdad, and A. Sayeed, “Beamspace MIMO for millimeter-
wave communications: System architecture, modeling, analysis, and mea-
surements,” IEEE Trans. Ant. Propag., vol. 61, no. 7, pp. 3814-3827, Jul.
2013.

[3] Y. Zeng and R. Zhang, “Millimeter wave MIMO with lens antenna array:
A new path division multiplexing paradigm,” IEEE Trans. Commun., vol.
64, no. 4, pp. 1557-1571, Apr. 2016.

[4] X. Gao, L. Dai, Z. Chen, Z. Wang, and Z. Zhang, “Near-optimal
beam selection for beamspace mmWave massive MIMO systems,” IEEE
Commun. Lett., vol. 20, no. 5, pp. 1054—-1057, May 2016.

[S] A. Sayeed and J. Brady, “Beamspace MIMO for high-dimensional
multiuser communication at millimeter-wave frequency,” in Proc. IEEE
GLOBECOM, Dec. 2013, pp. 3679-3684.

[6] G.-H. Song, J. Brady, and A. Sayeed, “Beamspace MIMO transceivers
for low-complexity and near-optimal communication at mm-wave fre-
quencies,” in Proc. Int. Conf. Acoust. Speech Signal Process. (ICASSP),
May. 2013, pp. 4394-4398.

[7]1 Y. Zeng, L. Yang, and R. Zhang, “Multi-user millimeter wave MIMO
with full-dimensional lens antenna array,” to appear in /[EEE J. Sel. Areas
Commun., 2017.

[8] O. E. Ayach, S. Rajagopal, S. Abu-Surra, Z. Pi, and R. W. Heath Jr.,
“Spatially sparse precoding in millimeter wave MIMO systems,” [EEE
Trans. Wireless Commun., vol. 13, no. 3, pp. 1499-1513, Mar. 2014.

[9] X. Gao, L. Dai, S. Han, C.-L. I, and R. W. Heath Jr., “Energy-efficient
hybrid analog and digital precoding for mmwave MIMO systems with
large antenna arrays,” IEEE J. Sel. Areas Commun., vol. 34, no. 4, pp.
998-1009, Apr. 2016.

[10] X. Gao, L. Dai, S. Han, C.-L. I, and X. Wang, “Reliable beamspace
channel estimation formillimeter-wave massive MIMO systems with lens
antenna array,” IEEE Trans. Wireless Commun., Major revision.

[11] M. R. Akdeniz, Y. Liu, M. K. Samimi, S. Sun, S. Rangan, T. S.
Rappaport, and E. Erkip, “Millimeter wave channel modeling and cellular
capacity evaluation,” IEEE J. Sel. Areas Commun., vol. 32, no. 6, pp.
116-1179, Jun. 2014.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


