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Abstract—The sliding-window superposition coding scheme
aims to mitigate intercell interference at the physical layer by
achieving the simultaneous decoding performance with point-
to-point channel codes, low-complexity decoding, and minimal
coordination overhead. The associated sliding-window coded
modulation (SWCM) scheme can be readily implemented us-
ing standard off-the-shelf codes, such as the standard LTE
turbo code, and tracks the information-theoretical performance
guarantee of sliding-window superposition coding. This paper
investigates how the basic SWCM scheme performs for the
Ped-B fading interference channel model and proposes several
improvements in transceiver design, such as soft decoding, input
bit-mapping and layer optimization, and power control. Our
enhanced SWCM scheme achieves the rates higher than those of
the basic SWCM scheme by 10% to 20%, which already shows a
significant gain over existing schemes that ignore modulation or
coding information of interfering signals. This result confirms the
potential of SWCM as a basic building block for physical-layer
interference management in 5G and subsequent generations of
cellular networks.

I. INTRODUCTION

The fifth-generation (5G) cellular networks, spurred by the
need for a more efficient utilization of existing and mmWave
frequencies, are expected to deploy cells more densely than 4G
networks. Consequently, co-channel interference would likely
become one of the major performance bottlenecks to achieve
high cell throughput [1]. Smart co-channel interference man-
agement schemes in the physical (PHY) layer thus would
become one of key enabling technologies for 5G, provided that
they can offer high spectral efficiency, avoid data sharing or
heavy coordination overhead on the network side, and maintain
computational complexity comparable to techniques widely
used in point-to-point (p2p) communication.

Most existing communication systems either avoid interfer-
ence using orthogonal time/frequency resources or treat inter-
ference as (Gaussian) noise (IAN). Both schemes are simple
and can utilize existing p2p coding techniques. Exploiting the
modulation information of interfering signals, IAN can be
enhanced to the interference-aware detection (IAD) scheme
[2], the signaling and network-side operations of which are
now standardized in recently completed Third-Generation
Partnership Project (3GPP) Release 12 [3]. Both IAN and

IAD achieve fairly good performance when interference is
weak, but their performance degrades as interference becomes
stronger.

Information theory shows that in order to achieve better
performance, receivers are required to decode for both the
desired signal and part or whole of the interfering signal,
often referred as simultaneous nonunique decoding (SND)
[4]. In fact, SND achieves the optimal maximum likelihood
decoding performance when the senders use p2p random code
ensembles [5], [6], [7]. As a main drawback, each receiver
in SND has to employ some form of multiuser sequence
detection, which is difficult to implement based on existing
coding techniques.

A few approaches have been proposed to tackle this issue.
First, instead of conventional p2p codes such as low-density
parity check (LDPC) and turbo codes, one can use novel
error-correcting codes such as spatially coupled codes [8] and
polar codes [9], which can be further extended to simulta-
neous nonunique decoding of desired as well as interfering
codewords [10], [11]. The resulting codes, however, are often
of very long block lengths, not suitable to typical wireless
applications. Second, interference-aware successive decoding
(TASD) [12] aims to achieve the simultaneous decoding perfor-
mance of turbo codes by iteratively decoding for both desired
and interfering codewords. Despite the name, the scheme is not
successive in the usual sense, and it performs well in general
and better than successive interference cancellation schemes in
particular. The scheme, however, still falls short of achieving
the SND performance, especially, under moderate interference.

Recently, sliding-window superposition coding (SWSC) was
proposed [13] that achieves the SND performance with p2p
codes. This scheme is built on basic components of network
information theory, carefully combining the ideas of block
Markov coding and sliding-window decoding (commonly used
for multihop relaying and feedback communication), and
superposition coding without rate splitting and successive
cancellation decoding (allowing low complexity decoding).
This conceptual coding scheme can be turned into an im-
plementable coded modulation scheme, whereby conventional
binary codes are mapped to transmitted symbols in staggered
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layering and recovered successively at the receivers. In [14], a
basic form of this sliding-window coded modulation (SWCM)
scheme was studied using long-term evolution (LTE) turbo
codes [15] and simple bit-mapping rules, and was shown
to track the SND performance for two-user-pair Gaussian
interference channels with significant performance gain over
IAN and IAD.

The goal of this paper is twofold. First, we present a more
extensive study on the performance of SWCM for Gaussian
fading interference channels, which may serve as a feasibility
test for its adoption in practice. In particular, we show how
SWCM can be utilized under typical LTE standard resource
allocation scenarios and how much performance improvement
can be made under typical fading environments, say, Ped-B
[16]. Second, we propose several enhancements to the basic
SWCM scheme. On the receiver side, successive cancellation
decoding can utilize soft information, which ultimately leads to
a fairly general class of sliding-window iterative decoding al-
gorithms. This enhancement boosts achievable rates in general
and provides some robustness in code rate selection to satisfy
desired quality of service (QoS) requirements. On the sender
side, we can consider various combinations of bit-mapping
rules, layering structures, and power allocation. When properly
adapted to available channel quality information (CQI), these
modifications bring in additional performance gain.

Throughout the paper, our focus will be on interference
channels with two user-pairs, which we view as a good
proxy for cellular communication scenarios with one dom-
inant interferer at each receiver; see Fig. 1. The rest of
the paper is organized as follows. In Section II, we de-
scribe the system model, including the physical channel and
time/frequency resource allocation models. Section III recalls
the basic SWCM scheme. The main contributions of the paper
appear in Sections IV (receiver-side enhancements) and V
(sender-side enhancements). In Section VI, we evaluate the
overall performance of the combined adaptive transmitter and
receiver techniques, and compare it with the performance of
basic SWCM, IASD, IAD, IAN, and interference-free. Our
enhanced SWCM scheme universally outperforms all existing
schemes over all SNRs and INRs.
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Fig. 1: Interference-limited cellular network with one domi-
nant interference.

II. SYSTEM MODEL

A. Gaussian Interference Channel with Two User-Pairs

As a simple model for wireless communication systems with
one dominant interferer in the same time and frequency, we
consider the two-user-pair Gaussian interference channel [4].
The outputs of the channel corresponding to the inputs X3
and X5 are

Yi=GuX1 + G2 X0 + 74,

Yo = G Xy + GoaXo + 2o, M
where G;, 4,7 = 1,2, is the channel gain from sender j to
receiver ¢, and Z; ~ N(0, No/2) and Zy ~ N(0, Ny/2) are
additive white Gaussian noise components. We assume without
loss of generality that Ny/2 = 1. We also assume average
power constraint P on X;, ¢ = 1, 2, and define received signal-
to-noise ratios (SNRs) as SNR; = G%, P, SNRy = G3,P and
received interference-to-noise ratios (INRs) as INR; = G%, P,
INR, = G2, P.

We consider two scenarios on the channel gains G;;. For
exposition of basic concepts, we assume that G;; is constant
during transmission (no fading). For performance simulations,
we assume that G;; is randomly drawn according to the Ped-
B model [16] under the time/frequency structure explained in
the next subsection. In both scenarios, receiver ¢ = 1,2 is
assumed to have complete knowledge of G;; and G;s.

B. Frame Structure and Resource Allocation

We assume that communication over the interference chan-
nel model (1) follows the 3GPP LTE standard subframe
structure [17]. We allocate each transmission block 13200
resource elements (REs) by subtracting physical downlink
control channel (PDCCH) REs from 100 resource blocks
(RBs) in a subframe. Thus, codewords are transmitted by
13200 PAM symbols. Ped-B channel gains for an OFDM
symbol of the subframe over 2048 subcarriers are obtained by
taking a fast Fourier transform (FFT) of 6 Rayleigh distributed
multipath channel taps [16]. We use the Jakes model [18]
for time correlation of the channel gains due to pedestrian
mobility (3 km/h in the Ped-B channel) between OFDM
symbols of 32.5 ns duration, and define the average SNR
(or INR) as the average received power of the sum of 6
multipath signals. The channel gains for all four links in (1)
are generated by applying this process independently. We
finally map virtual REs to physical REs by pseudorandom
interleaving for frequency diversity. Because the maximum
size of the quadratic permutation polynomial (QPP) interleaver
of the LTE standard turbo code [15] is 6144, we divide the
transmission block into a few segmented subblocks (for the
case of TAN, TAD, and IASD), when code rates are high.
SWCM has a natural subblock structure. In this paper, we
divide the block of 13200 PAM symbols into 20 subblocks
each consisting of 660 symbols, well within the range of the
QPP interleaver.



III. BASIC SLIDING-WINDOW CODED MODULATION

Given a random code ensemble with input pmfs p(z;) and
p(z2), the achievable rate region under the optimal maximum
likelihood decoding rule can be characterized [7] as the
intersection of %, and %, where %, is the set of rate pairs
(R1, R2) such that

Ry <I(X1;Y1)

or
Ry < I(X1;Y1]X5),
Ry + Ry < min{I(Xy, Xo; Y1), I(X1,X2;Y2)},

and % is defined similarly with subscripts 1 <> 2. This rate
region can be achieved by simultaneous nonunique decoding
(SND) at the receivers.

As a low-complexity alternative, the sliding-window super-
position coding (SWSC) scheme has been proposed [13],
whereby senders transmit codewords over multiple subblocks
and multiple superimposed layers in a staggered manner and
receivers recover desired as well as interfering codewords
over a sliding-window of subblocks by successive cancellation
decoding. Noting the fact that PAM or QAM signals can
be represented as superposition of PAM or QAM signals
of smaller constellation sizes, we can specialize the gen-
eral SWSC scheme to be compatible with existing binary
block codes. In the following, we describe a basic form of
this sliding-window coded modulation (SWCM) scheme [14],
which we will use as our baseline in this paper.

We consider b transmission subblocks, each consisting of
n transmissions. A sequence of (b — 1) messages mi(j) €
[1,2,--- 2] carried by signals V(j) and U(j + 1), j €
[1:b— 1], and that of b messages ma(j) € [1,2,- -, 2"%]
carried by W(j), 7 € [1 : b], from senders 1 and 2,
respectively, are to be sent over the two-user-pair Gaussian
interference channel in nb transmissions. Note that dummy
messages m1(0) = mq(b) = 1 are carried by U(1) and
V' (b) separately. For practical implementation of basic SWCM
with p2p channel codes, we use a binary linear LTE standard
turbo code [15] of length 2n and rate R;/2 to form signal
[V(j —1)|U(j)] carrying my(j — 1) via encoding m4(j — 1)
into codeword ¢ (j—1) of length 2n, scrambling ¢; (j—1) into
¢1(j—1), and then applying binary phase shift keying (BPSK)
to ¢1(j — 1), as shown in Fig. 2. The transmitted signal X (j)
is formed by superimposing signal U(j) on signal V(j) in
the symbol-level with power allocation parameter a subject to
the constraint on the transmitted power P. Similarly, a binary
linear turbo code of length n and rate Ry is used to form signal
W (j) carrying mo(j) via encoding mo(j) into codeword ¢4 (j)
of length n, scrambling co(j) into ¢2(j), and then applying
a standard 4-PAM to é;(j). The transmitted signal X5(j) is
amplified according to the constraint on the transmitted power
P as follows:

X1(j) = VaPU(j) + /(1 — )PV (),
X2(j) = VPW(j),

Sender 1 Sender 2

turbo encoding turbo encoding turbo encoding
with rate matching with rate matching with rate matching
o) ] ) l
scrambling l scrambling scrambling
&6-1) | | 0 l
BPSK modulation l BPSK modulation BPSK modulation
[ Wy | o |y | ve |

superposition and

block Markov coding X,(j) =NaPU()+[1-c)PV(j)

X,()="PW(j)

Fig. 2: The implemented procedures at senders for basic

SWCM

where U(j), V(j) € {=L+1}" and W(j) ¢
{—%, —%, +%, +%}" We set the power allocation
parameter o = 0.8 for standard 4-PAM signal X, (7). In this
paper, we set b = 20 and n = 660 as the total blocklength is
13200; see Subsection II-B.

The outputs of the channel are

Y1(j) = guVaPU(j) + g1/ (1 — @) PV (j)
+ g12VPW(§) + Z1(j),

Y2(j) = g21VaP U(j) + g21v/ (1 — a) PV (j)
+ g22VP W (j) + Za(j).

The receivers recover messages by using sliding-window
decoding and successive cancellation decoding; see Fig. 3.
Receiver 1 first attempts to recover 7y(j — 1) carried by
signals V(7 — 1) and U(j) by decoding received signals
Y1(j — 1) and Y3 (j) via canceling previously decoded signals
U(j—1) and W(j—1) from Y;(j—1) and treating interfering
signals V' (j) and W (j) as noise. This phase 1 decoding step
is successful if Ry < I(U;Yy) + I(V;Y1|U,W). It then
attempts to recover () carried by W (j) by decoding Y7 (j)
via canceling previously decoded signal U(j) from Y;(j)
and treating interfering signal V'(j) as noise. This phase 2
decoding step is successful if Ry < I(W;Y7|U). Similarly,
Receiver 2 first attempts to recover 7hq(j — 1) carried by
V(j — 1) and U(j) by decoding received signals Y3(j — 1)
and Y5(j) via canceling previously decoded signal U(j — 1)
from Y3(j — 1) and treating interfering signals W (j—1), V' (j)
and W (j) as noise. This phase 1 decoding step is successful if
Ry < I(U,V;Ys). It then attempts to recover 7o (j—1) carried
by W(j — 1) by decoding Y>2(j — 1) via canceling previously
decoded signals U(j — 1) and V(j — 1) from Y5(j — 1). This
phase 2 decoding step is successful if Ry < I(W;Y2|U,V).
Thus the achievable rate region is characterized by

Ri < min{I(U; Y1) + I(V; VA |U, W), [(U, V; Ya)},
Ry <min{I(W;Y1|U),I(W;Y5|U,V)}.

Note that different rate regions can be achieved by choosing
alternative decoding orders at each receiver, which can be
adapted to given channel parameters.
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Fig. 3: Decoding order operation example. In the basic suc-
cessive cancellation hard bit decoding scheme, the codeword
recovered in each phase is stored and cancelled at the next
phase/subblock. In the soft decoding scheme, soft information
(LLR) of the codeword is stored instead and incorporated
to the LLR calculation of another codeword at the next
phase/subblock.
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IV. ADAPTIVE RECEIVER DESIGNS

A. Successive Cancellation with Soft Information

In the basic SWCM scheme discussed in the previous sec-
tion, “hard” information was used in each stage of successive
cancellation decoding. As the first step to designing receivers
that achieve higher throughput and reliability, we incorporate
“soft” information in successive cancellation decoding. In par-
ticular, each stage of successive cancellation decoding stores
log-likelihood ratios (LLRs) of the codeword of the stage,
which can then be incorporated in the next stage to calculate
LLRs of the new codeword; see Fig. 3.

B. Sliding-Window Iterative Decoding

The basic SWCM receiver can be further enhanced by incor-
porating iterative decoding instead of successive cancellation
decoding. We first give a general description of the proposed
sliding-window iterative soft-decision decoding:

Algorithm Sliding-window iterative decoding

1. repeat

2. Choose a certain window of subblocks

3. Choose a certain subset of messages whose transmis-
sions are completed within the window

4. Perform iterative soft-decision decoding for the se-
lected messages according to a certain decoding
order

5. Slide the window by a certain number of subblocks

o

until Certain decoding completion criteria are achieved
(or the process fails)

This general description can crystallize into various specific
decoding operations. An interesting example is iterative decod-
ing throughout the entire block (subblocks 1 through b). This
block iterative decoding method helps better track the sum-
rate bound achieved by simultaneous decoding. Note that both
IASD and our iterative decoding algorithm perform iterative
soft-decision decoding between interfering and desired signals
in turn but do so at a different scale (subblock vs. block).

We demonstrate the benefit of iterative decoding via a
simple Gaussian interference example with SNR; = 13 dB,
INR; = 7 dB, INRy = 8.5 dB, and SNRy = 13.5 dB (this
channel will be used as a running example for the rest of the
paper). Here we use the same basic SWCM encoder structure
described in the previous section and compare basic sliding-
window successive cancellation hard-decision decoding with
iterative soft-decision decoding over the entire block. As
illustrated in Fig. 4, the enhanced decoder outperforms the
basic decoder by 6.4% in the symmetric rate under the same
16 iterations total over desired and interfering codewords per
subblock.

R,

Fig. 4: Achievable symmetric rate pairs for the Gaussian
interference channel under basic sliding-window successive
cancellation hard-decision decoding (point A: 0.78), iterative
soft-decision decoding over the block (point B: 0.83), and
the theoretical limit (point C: 1.0). The dotted diagonal lines
reflect the optimal SND rate region from rate conditions
for each receiver. The performance in this and subsequent
plots reflect error propagation and rate loss from diagonal
transmission.

We now consider the symmetric Ped-B interference channel
with average SNR = 10 dB and average INR = 7, 10, 13
dB. Again we fix the same basic 2/1-layer SWCM encoder
structure in the previous section and compare its symmetric-
rate performances under different decoding algorithms with
those of IASD, IAD, and IAN. The receiver of each scheme is
simulated with 16 iterations per subblock. The block length of
SWCM (spanning over multiple subblocks) is matched to that
of IASD, IAD, and IAN. As shown in Fig. 5, simulation results
for the achievable sum-rates under symmetric QoS with BLER
= 0.1 (subblock error rate is abbreviated to BLER in this
paper) demonstrate that the SWCM scheme with the proposed
iterative decoding algorithm outperforms the basic SWCM
scheme, IASD, IAD, and TAN uniformly for all INRs. For
example, SWCM with iterative decoding outperforms basic
SWCM by 9.6% and IASD by 10.5% at INR = 10 dB.

V. ADAPTIVE TRANSMITTER DESIGNS

The basic SWCM scheme cannot achieve every rate pair
achievable by simultaneous decoding due to structural con-
straints imposed by modulation. The auxiliary inputs U, V, W
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Fig. 5: Achievable sum-rates under the symmetric rate QoS
for the 2/1-layer SWCM scheme with iterative soft decoding,
the 2/1-layer SWCM scheme with successive soft decoding,
the 2/1-layer SWCM scheme with successive hard decoding
(basic SWCM), IASD, TAD, and IAN at BLER = 0.1 plotted
vs average received INR in the symmetric Ped-B interference
channel with average received SNR = 10 dB.
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Fig. 6: The encoding and decoding operations of the 2/2-layer
SWCM scheme for b subblocks.

introduced in Section III should be PAM signals, which leads
to the staircase shape of achievable regions instead of typical
pentagonal regions; see Fig. 4. We propose three enhancements
to the basic SWCM encoding structure.

A. Multiple Layers for Both Senders

Using two signal layers for both senders, referred to as
the 2/2-layer SWCM scheme (see Fig. 6 for its encoding
and decoding operations), can potentially enlarge the SWCM
achievable rate region. As illustrated in Fig. 4, the basic 2/1-
layer SWCM scheme fails to achieve the SND performance
under the symmetric rate QoS requirement. However, the
achievable rate region of the 2/2-layer SWCM scheme has
more staircase steps (in general, the more the layers, the more
the steps) and thus can approach the diagonal part of the
SND region better. As shown in Figures 4 and 7, the 2/2-
layer scheme (point D) outperforms the basic 2/1-layer scheme
(point A in Fig. 4) by 5.1% in the symmetric rate under the
same 16 iterations.

Fig. 7: Achievable symmetric rate pairs for the same channel
as in Fig. 4 under 2/2-layer SWCM with successive hard
decision decoding (point D: 0.82), and the theoretical limit
(point E: 1.06).

B. Adaptive Bit Mapping

Different combinations of various bit mapping rules at
both senders can be adaptively chosen to enlarge the SWCM
achievable rate region. There are several bit mapping rules for
the structure of auxiliary inputs for superposition coding. For
example, the 2/2-layer SWCM scheme has the following three
bit mapping rules for each sender ¢ = 1, 2:

D X;(j) = Vi PUin(j) + /(1 — i) P Ui (j)

2) Xi(j) = (1 —a))PUin(j) + Vi PUs(j)

3) Xi(j) = VaiPUn(j) + /(1 — ;) PUir(5)Ui2(5)
for j € [1 : b]. There are total nine combinations of bit
mapping rules for 2/2-layer SWCM. Each combination of bit
mapping rules characterizes a different achievable rate region.
In particular, the achievable rate region with bit mapping rules
1 and 2 with a; = a9 = 0.8 at senders 1 and 2, respectively,
can achieve higher sum-rates than can be achieved by the
natural bit mapping rule, as illustrated in Fig. 8. The enhanced
encoder using adaptive bit mapping (point F) outperforms the
enhanced encoder using natural bit mapping (point D in Fig. 7)
by 7.3% in the symmetric rate under the same 16 iterations.

C. Power Allocation

We can adaptively choose power allocation parameters
between superimposed layers, for example, a; € [0,1]
in 2-layer superimposed signal X;(j) = +a;PUj(j) +
V(1 — ;)P U;2(j). With varying power allocation param-
eters, modulated symbols change (for example, uniform 4-
PAM X, corresponds to «; = 0.8), which in turn change
the corresponding SND rate region as well as the SWCM
achievable rate region (as the latter is the staircase approx-
imation of the SND region). For brevity, we omit feasibility
plots demonstrating the effect of power allocation.

D. Performance of Adaptive Transmitters in the Ped-B Inter-
ference Channel

We again consider the symmetric Ped-B interference chan-
nel with average SNR = 10 dB and INR = 7, 10, 13 dB.



Fig. 8: Achievable symmetric rate pairs for the same channel
as in Fig. 4 under 2/2-layer SWCM with bit mapping rule
optimization and successive hard decision decoding (point F:
0.88), and the theoretical limit (point G: 1.13).

Here we use the basic SWCM decoder structure (successive
hard-decision decoding) described in Section III and compare
its symmetric-rate performances under different encoding al-
gorithms with those of IASD, TAD, and IAN. The receiver
of each scheme is simulated with 16 iterations per subblock.
The block length of SWCM is matched to that of IASD,
IAD, and TAN. As shown in Fig. 9, simulation results for
the achievable sum-rates under symmetric QoS with BLER
= 0.1 demonstrate that the 2/2-layer SWCM scheme with
the proposed adaptive bit mapping algorithm outperforms the
basic SWCM scheme, IASD, IAD, and IAN uniformly for
all INRs. For example, 2/2-layer SWCM with adaptive bit
mapping outperforms basic SWCM by 16.5% and TASD by
17.5% at INR = 10 dB.
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Fig. 9: Achievable sum-rates under the symmetric rate QoS
for the 2/2-layer SWCM scheme with bit mapping rules
optimization for each subframe and successive hard decoding,
the 2/1-layer SWCM scheme with successive hard decoding
(Basic SWCM), IASD, IAD, and TAN at BLER = 0.1 plotted
vs average received INR in the symmetric Ped-B interference
channel with average received SNR = 10 dB.

Note that 2/2-layer SWCM with adaptive bit mapping and
successive hard decoding, which enhances only the encoding
operation, outperforms even 2/1-layer SWCM with iterative
soft decoding (see Fig. 5), which enhances only the decoding
operation, uniformly for all INRs. This implies that using
SWCM at both senders and choosing right mapping rules
adaptively for required rate pairs play a more crucial role for
high performance, unless available CQI feedback at senders is
outdated. In case the CQI feedback is outdated, the adaptive
receivers proposed in the previous section would remedy the
performance loss due to the mismatch.

VI. SIMULATION RESULTS OF COMBINED ADAPTIVE
TRANSMITTER AND RECEIVER TECHNIQUES

We evaluate the overall performance of the combined
adaptive transmitter and receiver techniques enhancing the
basic SWCM scheme in the Ped-B interference channel. We
consider three symmetric Ped-B interference channels with 1)
average SNR = 10 dB and INR = 7, 10, 13 dB; 2) average
INR = 10 dB and SNR = 7, 10, 13 dB; and 3) average
SNR = INR =7, 10, 13 dB. We assume the symmetric rate
QoS requirement at the receivers. The receiver of each scheme
is simulated with 16 iterations total per subblock. The block
length of SWCM is matched to that of IASD, IAD, and IAN.

Simulation results for the achievable sum-rates with BLER
= 0.1 demonstrate that the enhanced SWCM scheme with
combined adaptive transmitter and receiver techniques out-
performs the basic SWCM scheme, IASD, IAD, and IAN
uniformly for all SNRs and INRs, as shown in Figures 10—
12. For example, the enhanced SWCM scheme outperforms
basic SWCM by 11.4-21.8% and IASD by 14.3-19.6%. In
particular, the enhanced SWCM scheme achieves a large
performance gap from the achievable sum-rate of IASD for
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Fig. 10: Achievable sum-rates under the symmetric rate QoS
for the basic and enhanced SWCM schemes, IASD, IAD, and
IAN at BLER = 0.1 plotted vs average received INR in the
symmetric Ped-B interference channel with average received
SNR = 10 dB.
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Fig. 11: Achievable sum-rates under the symmetric rate QoS
for the basic and enhanced SWCM schemes, IASD, IAD, and
IAN at BLER = 0.1 plotted vs average received INR in the
symmetric Ped-B interference channel with average received
INR = 10 dB.
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Fig. 12: Achievable sum-rates under the symmetric rate QoS
for the basic and enhanced SWCM schemes, IASD, IAD, and
IAN at BLER = 0.1 plotted vs average received INR in the
symmetric Ped-B interference channel with average received
SNR = INR (signal-to-interference ratio = 0 dB).

SNR = INR, as shown in Fig. 12. Even the basic SWCM
scheme outperforms IASD by 5.6% at SNR = INR = 13 dB.
Finally we note that neither the basic nor the enhanced
SWCM scheme necessarily require much higher computa-
tional complexity. Most importantly, all our simulation results
use the same number of 16 iterations. Adaptive selection
of transmitter techniques and of decoding orders (which is
our main contribution), just as in most adaptive transceiver
designs in wireless communication systems, is nontrivial in
general, but can be chosen according to lookup tables that
can be computed offline and we expect that simple heuristic
approaches emerge as more subsequent studies follow.

[1]

[2]

[3]
[4]
[5]

[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]
[16]

[17]
(18]

REFERENCES
DMC R&D Center, Samsung Electronics Co.,
Ltd, “5G vision,” 2015, White paper available at

http://www.samsung.com/global/business/networks/insights/white-
paper.

J. Lee, D. Toumpakaris, and W. Yu, “Interference mitigation via joint
detection,” IEEE J. Select. Areas in Commun., vol. 29, no. 6, pp. 1172—
1184, June 2011.

3GPP TSG-RAN WGI Meeting #78, “R1-143535: LS for Rel-12
NAICS,” Release 12, 2014.

A. El Gamal and Y.-H. Kim, Network Information Theory. Cambridge:
Cambridge University Press, 2011.

A. S. Motahari and A. K. Khandani, “To decode the interference or
to consider it as noise,” IEEE Trans. Inf. Theory, vol. 57, no. 3, pp.
1274-1283, Mar. 2011.

F. Baccelli, A. El Gamal, and D. N. C. Tse, “Interference networks
with point-to-point codes,” IEEE Trans. Inf. Theory, vol. 57, no. 5, pp.
25822596, May 2011.

B. Bandemer, A. El Gamal, and Y.-H. Kim, “Simultaneous nonunique
decoding is rate-optimal,” in Proc. 50th Ann. Allerton Conf. Comm.
Control Comput., Monticello, IL, Oct. 2012.

S. Kudekar, T. J. Richardson, and R. L. Urbanke, “Threshold saturation
via spatial coupling: Why convolutional ldpc ensembles perform so well
over the bec,” IEEE Trans. Inf. Theory, vol. 57, no. 2, pp. 803-834, Feb.
2011.

E. Arikan, “Channel polarization: A method for constructing capacity-
achieving codes for symmetric binary-input memoryless channels,” IEEE
Trans. Inf. Theory, vol. 55, no. 7, pp. 3051-3073, Jul. 2009.

A. Yedla, P. Nguyen, H. Pfister, and K. Narayanan, “Universal codes for
the Gaussian MAC via spatial coupling,” in Proc. 49th Ann. Allerton
Conf. Comm. Control Comput., Monticello, IL, Sep. 2011, pp. 1801-
1808.

L. Wang and E. Sasoglu, “Polar coding for interference networks,” 2014,
preprint available at http://arxiv.org/abs/1401.7293.

J. Lee, H. Kwon, and I. Kang, “Interference mitigation in MIMO
interference channel via successive single-user soft decoding,” in Proc.
UCSD Inf. Theory Appl. Workshop, La Jolla, CA, Feb. 2012, pp. 180—
185.

L. Wang, E. Sasoglu, and Y.-H. Kim, “Sliding-window superposition
coding for interference networks,” in Proc. IEEE Int. Symp. Inf. Theory,
Honolulu, HI, Jul. 2014, pp. 2749-2753.

H. Park, Y.-H. Kim, and L. Wang, “Interference management via sliding-
window superposition coding,” in Proc. of the International Workshop
on Emerging Technologies for 5G Wireless Cellular Networks, IEEE
GLOBECOM, Austin, TX, Dec. 2014, pp. 1057-1061.

3GPP TS 36.212, “Multiplexing and channel coding,” Release 12, 2013.
Recommendation ITU-R M.1225, “Guidelines for evaluation of radio
transmission technologies for IMT-2000,” Int. Telecommun. Union,
1997.

3GPP TS 36.211, “Physical channels and modulation,” Release 12, 2013.
W. C. Jakes, Microwave Mobile Communications. New York: IEEE
Press, 1994.




<<
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /Arimo
    /Arimo-Bold
    /Arimo-BoldItalic
    /Arimo-Italic
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /Dcsl10
    /Dcsltt10
    /Dcss10
    /Dcssbx10
    /Dcssi10
    /Dctcsc10
    /Dcti10
    /Dctt10
    /Dcu10
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /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
    /Euex10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /Eufb10
    /EUFB5
    /Eufb5
    /EUFB7
    /Eufb7
    /EUFM10
    /Eufm10
    /EUFM5
    /Eufm5
    /EUFM7
    /Eufm7
    /EURB10
    /Eurb10
    /EURB5
    /Eurb5
    /EURB7
    /Eurb7
    /EURM10
    /Eurm10
    /EURM5
    /Eurm5
    /EURM7
    /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
    /EuroSig
    /EUSB10
    /Eusb10
    /EUSB5
    /Eusb5
    /EUSB7
    /Eusb7
    /EUSM10
    /Eusm10
    /EUSM5
    /Eusm5
    /EUSM7
    /Eusm7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /Frame5Font
    /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
    /Gabriola
    /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
    /GentiumBasic
    /GentiumBasic-Bold
    /GentiumBasic-BoldItalic
    /GentiumBasic-Italic
    /GentiumBookBasic
    /GentiumBookBasic-Bold
    /GentiumBookBasic-BoldItalic
    /GentiumBookBasic-Italic
    /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
    /KozGoPr6N-Medium
    /KozGoProVI-Medium
    /KozMinPr6N-Regular
    /KozMinProVI-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
    /Lasy10
    /Lasy5
    /Lasy6
    /Lasy7
    /Lasy8
    /Lasy9
    /Lasyb10
    /Latha
    /LatinWide
    /Lcircle10
    /Lcirclew10
    /Lcmss8
    /Lcmssb8
    /Lcmssi8
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Line10
    /Linew10
    /Lithos-Black
    /Lithos-Regular
    /Logo10
    /Logo8
    /Logo9
    /Logobf10
    /Logosl10
    /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
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /Msam10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /MyriadCurrency-Regular
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /OpenSymbol
    /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
    /rblmi
    /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
    /STIXGeneral-Bold
    /STIXGeneral-BoldItalic
    /STIXGeneral-Italic
    /STIXGeneral-Regular
    /STIXIntegralsD-Bold
    /STIXIntegralsD-Regular
    /STIXIntegralsSm-Bold
    /STIXIntegralsSm-Regular
    /STIXIntegralsUp-Bold
    /STIXIntegralsUpD-Bold
    /STIXIntegralsUpD-Regular
    /STIXIntegralsUp-Regular
    /STIXIntegralsUpSm-Bold
    /STIXIntegralsUpSm-Regular
    /STIXNonUnicode-Bold
    /STIXNonUnicode-BoldItalic
    /STIXNonUnicode-Italic
    /STIXNonUnicode-Regular
    /STIXSizeFiveSym-Regular
    /STIXSizeFourSym-Bold
    /STIXSizeFourSym-Regular
    /STIXSizeOneSym-Bold
    /STIXSizeOneSym-Regular
    /STIXSizeThreeSym-Bold
    /STIXSizeThreeSym-Regular
    /STIXSizeTwoSym-Bold
    /STIXSizeTwoSym-Regular
    /STIXVariants-Bold
    /STIXVariants-Regular
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /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
    /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
    /Umb10
    /Umbx10
    /Umbxsl10
    /Umbxti10
    /Umitt10
    /Umr10
    /Umsltt10
    /Umti10
    /Umtt10
    /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /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 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


