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1. AWIPS NWWS Satellite to Satellite Receiver Downlink

1.1. Description/Purpose/Directionality
This Interface Point is the interface between:

e AWIPS-1I Satellite Broadcast Network (SBN) air downlink interface

e End User satellite receive system

The purpose of this interface is to allow compatible satellite antenna/receiver/demodulators to
receive the SBN satellite carrier and decode the data of interest on the SBN. The SBN has the

following “logical” data channels:

e AWIPS/NOAAPort (channels 101-105) - contains all AWIPS products (observations,
forecasts, models, etc and including NWWS messages) and other information of interest
(international model data, etc) to AWIPS and NOAAPort users. It is important to note
that all NWWS messages can be found on these channels.

e NWWS (channel 201) - contains the complete NWWS message feed, exclusively. No
additional data is transmitted on this channel.

This is a one-way interface, a satellite broadcast to the receive system, and as a result there is no

flow control.

1.2. Interface Characteristics

1.2.1. Satellite Signal Characteristics

The AWIPS SBN signal characteristics are described in the table below:

Item Specification
Satellite: SES-1
Transponder: 15C
Uplink center frequency: 6220.850 MHz
Downlink center frequency: 3995.850MHz

L-band Downlink center frequency:

1154.150 MHz, using a C-band LNB with a 5150
MHz Local Oscillator and spectral inversion

Symbol Rate: 15.120 Msps
Occupied bandwidth: 19.7 MHz
FEC Type: DVB-S2

Modulation/Coding for NWWS (PID 201) channel

QPSK —1/3 rate
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Item Specification

Modulation/Coding for AWIPS/NOAAPort (PID | 8PSK —2/3 rate
101-105) channels

1.2.2. End User Satellite Receive System Specifications

The recommended NWWS Satellite receive system (figure 1) consists of the following
components:

1.8m or 2.4m C-band receive-only antenna with a single polarization (SP) linear feed
Suitable antenna mount as required for local installation

C-band PLL Low Noise Block downconverter (LNB)

RG11 plenum rated coaxial cable, up to 300 ft

DVB-S2 Satellite IP Receiver

YVVYYVYYV

DVB-S2
Receiver
1.8/2.4m
C-band
Antenna

Figure 1 - NWWS Satellite Receive System

C-band Receive-Only Antenna Specifications

Antenna Size

CONUS 1.8m/2.4m

Alaska, Hawaii & Puerto Rico 2.4m or greater
Operating Frequency 3.7-4.2 GHz
Midband Gain (0.2 dB)

CONUS 35.5 dBi

Alaska, Hawaii & Puerto Rico 37.5 dBi
3 dB Beamwidth

CONUS 2.9°

Alaska, Hawaii & Puerto Rico 2.1°
Antenna Noise Temperature

CONUS
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20° elevation 49°K
30° elevation 47°K
Alaska, Hawaii & Puerto Rico
20° elevation 33°K
30° elevation 31°K
Polarization Linear
VSWR 1.3:1 Max.
Feed Interface CPR229F
Wind Loading
Operational As required for local environment
Survival As required for local environment
Temperature
Operational As required for local environment
Survival As required for local environment

Atmospheric Conditions

Salt, Pollutants and Contaminants as
Encountered in Coastal and Industrial Areas

Solar Radiation

360BTU/h/ft°

C-band PLL Low Noise Block downconverter (LNB) Specifications

Noise Temperature

20°K

L.O. Stability (over temperature excluding
offset)

+10 kHz

Phase Noise (SSB)

-73 dBc/Hz at 1 kHz
-83 dBc/Hz at 10 kHz
-93 dBc/Hz at 100 kHz

Input VSWR 2.2:1

Output VSWR 2.2:1

Input Frequency 3.7t04.2 GHz
Output Frequency 950 to 1450 MHz
Conversion Gain 60 dB

Output P1dB 60 dBm

Power requirements

+15 to +24 VDC supplied through center
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conductor of IF cable

Current Drain

330 mA

Input Waveguide Flange

CPR229G

Output Coaxial Connector

75 Ohm type F female

Temperature As required for local environment
Coaxial Cable Specifications (Typical)
Cable Type RG-11 75 Ohm Coaxial Cable, Bare Copper

Conductor, Plenum rated

DC Resistance

Conductor 2.9 Ohms/1000 ft. nominal

Shield 3.9 Ohms/1000 ft. nominal
Attenuation

900 MHz 4.7 dB/100 ft. nominal

1000 MHz 5.0 dB/100 ft. nominal

1450 MHz 6.7 dB/100 ft. nominal
Connectors 75 Ohm, type F male

Note: The maximum attenuation between the LNB output and the DVB-S2 IP Receiver should
not exceed 20 dB. If longer IFL lengths are required, a design analysis will be required.

DVB-S2 Satellite IP Receiver Specifications

Receive Frequency

950 to 1450 MHz

Frequency Acquisition

+50% of Symbol Rate up to £10 MHz

Input Signal Level

-65 dBm to -25 dBm

Multi-Standard Demodulation

QPSK: 1.5 to 45 Msps (DVB-S)
QPSK: 1.5 to 45 Msps (DVB-S2)
8PSK: 1.5 to 30 Msps (DVB-S2)

Variable Code Modulation (VCM) Operation

Receiver must support VCM. VCM receivers
are capable of decoding a single input stream
of a DVB-S2 carrier that has multiple input
streams and a unique modulation/coding
scheme for each input stream.
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Data Throughput

80 Mbps

Nyquist Root Filter

0.2, 0.25, 0.35 rolloff

Multi-Standard Decoding FEC

DVB-S Viterbi 1/2, 2/3, 3/4, 5/6, 6/7, 7/8 rates
Reed Solomon
DVB-S2 LDPC 1/2, 3/5, 2/3, 3/4, 4/5, 5/6, 8/9, 9/10
BCH decoder
Typical DVB-S Performance @ 30 Msps C/N
QPSK FEC 1/2 3.5dB
QPSK FEC 2/3 5.2dB
QPSK FEC 3/4 6.3 dB
QPSK FEC 5/6 7.4dB
QPSK FEC 7/8 8.1dB
Typical DVB-S2 Performance for 1E-7 QEF C/N
with Pilots @ 30 Msps
QPSK FEC 1/2 12dB
QPSK FEC 2/3 33dB
QPSK FEC 3/4 4.2 dB
QPSK FEC 5/6 54 dB
QPSK FEC 8/9 6.4 dB
QPSK FEC 9/10 6.7 dB
8PSK FEC 2/3 6.9 dB
8PSK FEC 3/4 82 dB
8PSK FEC 5/6 97 dB
8PSK FEC 8/9 111 dB
LNB Supply Voltage 11/15V, 13/18V, 21 V or off
LNB Supply Current 400 mA with short circuit and Surge Protection

Configuration

IP Address Configuration

PID Selection

LNB Power

Transponder Settings
Symbol Rate
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Frequency
Band
Power

Hardware Capabilities

Multiprotocol Encapsulation (MPE)
PID Filters: 16

RF Input Connector

75 Ohm type F female

LAN Interface

10/100 Base T, RJ-45

Temperature
Operational 0° to 40°C
Survival -50 to +50°C

Operating Humidity

10 to 90%, non-condensing

Standards

UDP/IP Protocol

IP Multicast

IGMP: V1.0, V2.0

ETSI 301 192 DVB
ETSI 302 307 DVB-S2
ETSI 301 192 MPE
IEEE 802.3 10/100 Mbps
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2. NWWS Satellite Receiver to End User Application

2.1. Description/Purpose/Directionality
This Interface Point is the interface between:

e NWWS End User satellite receiver (See specification in Section 1.2.2)
e NWWS End User application or peripheral device

The purpose of this interface is to deliver data from the satellite receiver/demodulator to end user
software applications and devices. The receiver can be configured to output either the
AWIPS/NOAAPort logical data channels (101-105) or the NWWS channel (201), however this
section describes the NWWS data being received on channel 201.

This is a unidirectional interface, from the satellite receivers to the end-user applications or
devices.

2.2. Interface Characteristics

2.2.1. Application Layer

The application layer protocol for NWWS data transmitted over the SBN uses an AWIPS
Product Identifier (which includes the WMO header). More information about the AWIPS
WMO header can be found at:

http://www.nws.noaa.qov/tg/awips.php

2.2.2. Transport Layer

The transport layer protocol is UDP. However, the End User satellite receiver also passes the
SBN transport layer protocol to the End User application. More information on this protocol can
be found in Appendix A and and at:

http://www.nws.noaa.gov/noaaport/html/transprt.shtml

2.2.3. Internet Layer
The internet layer protocol is IP multicast.

2.2.4. Network Access Layer

The network access layer protocol between the NWWS Satellite receiver and the End-User
application is a standard LAN interface.

2.3. Other Relevant Interface Information

The following table contains information necessary for configuring the End User satellite
receiver. Please see section 1 for additional information. Also, a sample NWWS message
captured using Wireshark at the NWWS Satellite receiver output can be found in Appendix B.
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Receiver Parameter

Value

IP Address Configuration

PID Selection

LNB Power

Transponder Settings
Symbol Rate
Band
Power

RF Frequency

L.O. Frequency

L-Band Frequency

MODCOD

Polarization

Mode of Operation

Input Stream Identifier (1S1)

To be Configured by User
201
On

15.120 Msps
Off

On

3995.85 MHz
5150 MHz
1154.15 MHz
1/3 QPSK
Vertical
DVB-S2

13
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3. APPENDIX A - NOAAPort Transport Layer Protocol

The Satellite Broadcast Network (SBN) protocol was created for the NOAAPORT Broadcast
System (NBS) to provide for packet fragmentation and reassembly, to multiplex multiple
product types into a single packet (for future consideration) and to multiplex multiple logical
channels onto one data stream. The SBN header is divided into three functional areas: a 16-byte
frame-level header that provides fixed locations for the HDLC header and locations for logical
channel control; 16-byte product-definition header that uniquely defines the product(s) being
transferred and permits the multiplexing of multiple products into the packet: and an optional
32-byte product-specific header that defines the specific product being transmitted.

Generalized SBN Header<//TH>

Frame-Level Header | Product-Definition Header | Product-Specific Header
(FH) (PDH) (PSH)

In application, the product-specific header is followed by the data. Each time a new product is
started, the product-definition header indicates the start of a product, and the product-specific
header details the AWIPS-specific information about the product. The succeeding packets then
contain the data instead of the product-specific header. When all the data for a particular
product are delivered, the product-definition header will indicate the end of the product.

Frame 1l

Frame Level Header
Product Definition Header (START)
Product-Specific Header
Data

Framei+1

Frame Level Header
Product Definition Header (IN PROCESS)
Data




Frame Level Header

Product Definition Header (END)

Data

The following tables provide details on these header sections. The product-specific header is
AWIPS specific and conveys information about the product so that processing of that product is
more efficient. Note: there may be additional fields in the data stream that are not listed below.
These fields are not necessary to the end user and can generally be ignored.

Frame-Level Header

Field Size Description
(octets)

HDLC 1 The HDLC Address field. This field is always all 1s (broadcast).

Address

HDLC Control 1 The HDLC Control Field. This field is not used.

SBN version 1 The most significant four bits indicate the SBN version. The least
significant four bits indicates the header length in 32 bit words,
including the HDLC address/control fields.

SBN Control 1 This is a reserved field used by the transmitter to indicate the logical
channel of the message packet. This field is not currently being used.

SBN 1 This is the message packet command field. The following command

command values and associated functions are currently implemented:
3=Product format data transfer 5=Synchronize
timing 10=Test message

SBN data 1 Identifies the channel (data stream):

stream 1=GOES EAST 2=GOES WEST 3=Reserved 4=Non-GOES
Imagery/DCP 5=NCEP/NWSTG 6=Reserved 7=Reserved

SBN source 1 Source of data transmission:

1=Generated at primary NCF 2=Reserved

SBN 1 Destination of data transmission:

destination 0=All

SBN sequence 4 Unique sequence number for each frame. This field is used in detecting

number lost packets. Currently ARQ or selective repeat is not implemented.

SBN run 2 Unique run identifier. This field will be incremented each time the
sequence number is reset.

SBN 2 Checksum is used for frame validation (for future consideration).

checksum
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Product-Definition Header

Field Size Description
(octets)
Product-Definition 1 The most significant 4 bits identify the product definition
Header Version version. The least significant 4 bits indicate the header length in
Number 32-bit words.
Transfer Type 1 Identifies the status of the product transfer:
1=Start of a new product
2=Product transfer still in progress
4=End (last packet) of this product
8=Product error
16=Product Retransmit
32=Product Abort
Unpublished Information:
- Transfer Type is a bit mask of possible values
- Value 0x40 is defined as “XFR_MORE_HDR”
Header Length 2 Total length of product header in bytes for this frame, including
options.
Block Number 2 Used during fragmentation and reassembly to identify the
sequence of the fragmented blocks.
Data Block Offset 2 Offset in bytes where the data for this block can be found.
Data Block Size 2 Number of data bytes in the data block.
Records per Block 1 Number of records within the data block. This permits multiple
records per block.
Blocks per Record 1 Number of blocks a record spans. Records can span multiple
blocks.
Product Sequence 4 Unique product sequence nmuber for this product within the
Number logical data stream. Used for retransmission.
Product-Specific Header
Field Size Description
(octets)
Option Field Number 1 These three fields precede the first block of a product.
Option Field Type 1
Option Field Length 2
Product-Specific 1 AWIPS product-specific header version number.

Header Version
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Product-Specific 1 Header flag indicating start of a specific product (1), that

Header Flag transfer is in progress (2), and the completion of a specific
product transfer (4).

Product-Specific Data 2 Length of AWIPS data header (in bytes).

Length

Number of Bytes per 2 For GOES images, this is the number of bytes per scan line.

Record

Product-Specific Type 1 Identifies the type of the product
Type: 1=GOES EAST 2=GOES WEST 3=Non-GOES
Imagery/DCP
4=NCEP/NWSTG 5=NEXRAD

Product-Specific 1 Identifies the category of the product, ie., image, graphic, text.

Category

Product Code 2 Identifites the code of the product.

Fragments 2 Total number of fragments this product was broken into.
O=multiple products in
this frame #=number of fragments -1=unknown

Next Header Offset 2 Offset in bytes from the beginning of this product-specific
header to the next product-specific header. Reserved for future
consideration.

Base Product Sequence 4 Product sequence number as sent by NCF

Number

Base Product Source 2 Product source identification

Product Start Time 4 Time that product started being processed

Product NCF Receive 4 Time that product started being received at NCF

Time

Product NCF Transmit 4 Time that product started transmit at NCF

Time

Process Control Flag 2 Control Flag:
0=0OK 1=Abort
receive list 2=Discard

Put-Buffer-Last 2 Last Buffer to put on list

Buffer: First on list 2 Buffer number currently at head of list

Buffer: Expected Total 2 Total Buffers expected for the product

Product-Specific Run 4 Unique product-specific run identifier.

ID
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4. APPENDIX B - Sample NWWS message
Below is a sample of a live message captured using WireShark at the Satellite Receiver Output:

ff 00 14 00 03 08 01 OO  ....... Z ...

0010 00 07 db 08 00 00 02 09 14 47 00 34 00 00 OO0 OO  ........ G.4....
0020 0Od 50 01 01 00 17 8c e8 01 00 00 24 10 01 00 0O Pl I .
0030 00 00 04 01 00 Od OO OO 0O OO 00 00 00 00 00 00 - -ooooon oooooa--
0040 51 b9 d6 08 51 b9 d6 0Oa 00 00 00 00 40 Oc 00 01 Q.-..Q... -...@---
0050 52 55 4b 57 42 43 02 00 00 00 71 06 Od Oe 18 01 RUKWBC.. ..Q.....
0060 4b 44 45 4e 41 53 55 53 36 33 20 4b 4c 42 46 20 KDENASUS 63 KLBF

0070 31 33 31 34 32 34 0d 0d Oa 52 54 50 4c 42 46 0Od 131424.. _RTPLBF.
0080 0d Oa 4d 41 58 2f 4d 49 4e 20 54 45 4d 50 45 52 - -MAX/MI' N TEMPER
0090 41 54 55 52 45 20 41 4e 44 20 50 52 45 43 49 50 ATURE AN D PRECIP
00a0 49 54 41 54 49 4f 4e 20 54 41 42 4c 45 0d 0d Oa ITATION TABLE...
00bO 46 4f 52 20 57 45 53 54 45 52 4e 20 41 4e 44 20 FOR WEST ERN AND

00cO 4e 4f 52 54 48 20 43 45 4e 54 52 41 4c 20 4e 45 NORTH CE NTRAL NE
00d0 42 52 41 53 4b 41 0d 0d Oa 4e 41 54 49 4f 4e 41 BRASKA. . _NATIONA
00e0 4c 20 57 45 41 54 48 45 52 20 53 45 52 56 49 43 L WEATHE R SERVIC
00f0 45 20 4e 4f 52 54 48 20 50 4c 41 54 54 45 20 4e E NORTH PLATTE N
0100 45 0d 0d Oa 39 32 34 20 41 4d 20 43 44 54 20 54 E...924 AMCDT T
0110 48 55 20 4a 55 4e 20 31 33 20 32 30 31 33 0d Od HU JUN 1 3 2013..
0120 Oa 0Od 0Od Oa 3a 20 54 45 4d 50 45 52 41 54 55 52 --...:- TE MPERATUR
0130 45 20 56 41 4c 55 45 53 20 52 45 50 52 45 53 45 E VALUES REPRESE
0140 4e 54 20 59 45 53 54 45 52 44 41 59 53 20 48 49 NT YESTE RDAYS HI
0150 47 48 53 2e 2e 2e 4c 4Ff 57 53 20 4f 56 45 52 20 GHS...LO WS OVER

0160 54 48 45 20 50 41 53 54 0d 0d Oa 3a 20 31 32 20 THE PAST ...: 12

0170 48 4f 55 52 53 20 41 4e 44 20 32 34 20 48 4f 55 HOURS AN D 24 HOU
0180 52 20 50 52 45 43 49 50 49 54 41 54 49 4T 4e 2e R PRECIP ITATION.

0190 2e 2e 49 4e 43 4c 55 44 49 4e 47 20 53 4e 4f 57 - - INCLUD ING SNOW
01a0 46 41 4c 4c 20 41 4e 44 20 53 4e 4f 57 20 20 Od FALL AND SNOW
01bO0 0Od Oa 3a 20 44 45 50 54 48 20 45 4e 44 49 4e 47 ..- DEPT H ENDING

01cO 20 41 54 20 37 20 41 4d 20 43 45 4e 54 52 41 4c AT 7 AM CENTRAL
01d0 20 44 41 59 4c 49 47 48 54 20 54 49 4d 45 2e Od DAYLIGH T TIME. .
01e0 0Od Oa 0d Od Oa 2e 42 52 20 4c 42 46 20 30 36 31  ...... BR LBF 061
01f0 33 20 43 20 44 48 30 31 2f 54 41 49 52 5a 58 2f 3 C DHO1l /TAIRzZX/
0200 44 48 30 37 2f 54 41 49 52 5a 50 2f 50 50 44 52 DHO7/TAl RZP/PPDR
0210 5a 5a 2F 53 46 44 52 5a 5a 2f 53 44 49 52 5a 5a  ZZ/SFDRZ Z/SDIRzZZ

0220 0d 0Od Oa 3a 0d 0d Oa 3a 20 20 20 20 20 20 20 53 eIt S
0230 54 41 54 49 4f 4e 20 4e 41 4d 45 20 20 20 20 20 TATION N AME
0240 20 20 20 20 20 4d 41 58 20 20 2f 20 4d 49 4e 20 MAX /7 MIN

0250 20 2f 20 32 34 2d 48 4f 55 52 20 2f 20 53 4e 4f / 24-HO UR / SNO
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0260
0270
0280
0290
02a0
02b0
02c0
02d0
02e0
0210
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
03a0
03b0
03c0
03do
03e0
03f0
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
04a0
04b0
04c0
04do
04e0
0410
0500

57
20
20
54
20
4c
54
37
30
od
49
20
20
20
4b
20
2f
20
41
54
30
20
20
54
20
2f
49
49
20
30
od
4d
20
52
57
od
44
49
49
20
54
4d
47

20
20
20
45
46
42
54
20
30
od
4e
20
30
20
45
3a
20
2f
49
20
20
20
3a
20
20
20
46
52
20
20
Oa
50
52
44
53
od
20
54
4e
53
48
20
48

2f
20
20
4d
41
46
45
20
20
Oa
45
37
2e
30
4e
20
20
20
4e
20
20
4d
20
20
35
20
20
50
2f
20
2e
45
45
41
20
Oa
32
41
47
4e
20
ad
54

20
20
20
50
4c
20
20
2f
20
56
20
31
30
od
20
20
20
20
53
20
2f
20
4f
20
33
20
20
4f
20
2f
45
52
50
59
4f
3a
34
54
20
4f
45
4f
20

53
20
20
20
4c
20
41
20
2f
54
41
20
30
od
42
20
30
20
57
3a
20
2f
4e
20
20
20
3a
52
20
20
4e
41
52
53
56
20
20
49
53
57
de
55
54

4e
20
20
2f
20
3a
49
20
20
4e
49
20
20
Oa
4f
38
2e
4d
4f
20
20
20
45
20
20
4d
20
54
34
20
44
54
45
20
45
31
48
4f
4e
20
44
4e
49

4f
20
20
20
2f
20
52
34
20
20
52
2f
20
42
57
31
30
od
52
20
20
20
49
20
2f
20
54
20
39
20
od
55
53
48
52
32
4f
4e
4f
20
49
54
4ad

57
20
20
50
20
4e
50
37
30
20
50
20
2f
42
20
20
30
od
54
20
30
20
4c
3a
20
2f
48
20
20
20
od
52
45
49
20
20
55
2e
57
20
4e
41
45

od
20
20
52
44
4f
4f
20
2e
3a
4f
20
20
57
41
20
20
Oa
48
37
2e
4d
4c
20
20
20
45
20
20
4d
Oa
45
de
47
54
48
52
2e
46
od
47
49
2e

od
20
54
45
45
52
52
20
30
20
52
34
20
20
49
2f
20
41
20
36
30
od
20
20
20
20
44
20
2f
20
od
20
54
48
48
4f
20
2e
41
od
20
4e
od

Oa
20
45
43
50
54
54
2f
20
56
54
38
30
20
52
20
2f
4e
41
20
30
od
41
20
30
20
46
3a
20
2f
od
56
20
53
45
55
50
49
4c
Oa
41
20
od

3a
20
4d
49
54
48
3a
20
2f
41
20
20
2e
3a
50
20
20
57
49
20
20
Oa
49
38
2e
4d
4f
20
20
20
Oa
41
59
2e
20
52
52
4e
4c
3a
54
44
Oa

20
20
50
50
48
20
20
20
20
4c
20
20
30
20
4f
35
20
20
52
2f
20
4f
52
32
30
od
52
20
20
20
3a
4c
45
2e
50
53
45
43
20
20
20
41
od

20
20
20
20
od
50
20
20
20
45
20
2f
20
42
52
30
20
20
50
20
2f
4e
50
20
30
od
44
20
30
20
20
55
53
2e
41
20
43
4c
41
44
36
59
od
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20
2f
20
od
4c
20
30
20
4e
3a
20
2f
52
54
20
20
3a
4f
20
20
4c
4f
20
20
Oa
20
38
2e
4d
54
45
54
4c
53
41
49
55
4e
45
20
4c
Oa

20
20
20
2f
Oa
41
38
2e
30
54
20
20
20
4f
20
20
4d
20
52
35
20
20
52
2f
20
54
41
30
30
od
45
53
45
4f
54
4e
50
44
44
50
41
49
2e
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0510
0520
0530
0540
0550
0560
0570
0580
0590
05a0
05b0
05c0
05d0
05e0
0510
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
06a0
06b0
06¢c0
06d0
06e0
0610
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
07a0
07b0

42
30
41
52
Oa
20
41
48
4f
20
20
20
2f
20
54
35
20
20
50
2f
20
2e
41
4e
46
48
49
20
52
5a
od
41
20
49
4e
20
20
45
43
54
45
30
31

52
31
49
5a
3a
4e
58
4f
57
20
20
50
20
49
20
33
20
20
4f
20
2f
45
54
53
4f
4f
4d
30
5a
2f
Oa
4d
4f
4e
4f
20
20
4d
49
48
20
36
20

20
2f
52
5a
20
41
20
55
od
20
20
52
44
4d
20
20
20
3a
52
20
20
4e
49
od
52
55
45
36
58
53
3a
45
42
20
57
20
20
50
50
od
20
30
20

4c
54
5a
2f
20
4d
20
52
od
20
54
45
45
50
20
20
4d
20
54
35
20
44
56
od
20
52
od
31
2f
46
od
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