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1 INTRODUCTION

The DIRECTV COM1000 system has been developed to deliver DIRECTV video and related programming via a coax-cable plant or an Ethernet data network to end users residing in a Commercial (Hotel, Sports Venue) property.

The RF distribution segment of the system uses conventional DIRECTV approved dish antennas to receive Ku and Ka-Band signals from the DIRECTV fleet of satellites located at the 101°, 110°, 119°, 95°, 103°, 99° and 72.5 orbital slots.   In order to support DIRECTV’s Ka Band satellites, frequency bands are used in the 250 – 750 MHz range and the 1650 – 2150 MHz range (in addition to the typical Ku-band 950 – 1450 MHz band), on a single cable.  This packing of data onto multiple bands allows the RF data to be distributed on only 6 coaxial cables, each rated to 3 GHz.

Another new COM1000 requirement is a tighter input signal level range compared to standard DIRECTV receivers, as measured at the RF input terminals of the COM120 RF Distribution Panel. Depending upon the physical (cabling) distance between the ODUs and the MDF Head-End, the RF signals will need to be amplified and balanced. 
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Figure 1‑1 RF Distribution System Overview (Simplified Drawing)

The purpose of this document is to provide enough detailed information so that an individual who has the necessary skills will be able to install the RF portion of the system from the ground up with a high level of confidence that the installation will be capable of providing the necessary signal quality for proper operation of the COM100 Commercial HD Digital Video Head-End.

2 ODU Installation

Depending upon what, if any, DIRECTV dishes may already be installed and operational, the ODU installation segment encompasses installing one or more DirecTV approved dish antennas so that the system will be capable of receiving Ku-Band signals from the 101°, 110°, 119°, 95° and 72.5 (if necessary) orbital slots and Ka-Band signals from the 103° and 99° orbital slots. 

2.1 Approved ODU and LNB Components

A single DirecTV approved Phase IV ODU incorporating a Ku/Ka LNBF package will be capable of receiving Ku-Band signals from the 101°, 110° and 119° orbital slots and Ka-Band signals from the 103° and 99° orbital slots.  DirecTV 0.9 meter ODU’s are used to receive Ku-Band signals from the 95° and 72.5° orbital slots.

Table 2‑1 Approved ODU 

	Part Number
	Manufacturer
	Type
	LNB included

	DTVAH12DISH

DTVAH12AZEL
	Pro Brand (PBI)

Pro Brand (PBI)
	Phase 4 MDU/Commercial 

1.2M ODU Ku/Ka

w/ AZ/EL Mount
	No

	DTVP36EDS**
	Pro Brand (PBI)
	0.9 m MDU ODU
	Yes (FSS)


Table 2‑2 Approved LNB

	Part Number
	Manufacturer
	Type
	Comments

	DTVMDUKAKU
	Pro Brand (PBI)
	Phase 4 MDU/Comm ODU LNB
	99°, 101°103°

	DTVAH1019KIT
	Pro Brand (PBI)
	Phase 4 MDU/Comm ODU LNB
	110°, 119°


The following are approved ODU configurations for the COM1000 system that need to receive signals from all orbital slots.

Table 2‑3 Approved ODU configurations

	Configuration
	Number of dishes
	List
	Comment

	1
	2
	Phase 4 ODU

0.9m ODU
	#1 - 99°, 101°, 103°, 110°, 119°

#2 - 95°

	2
	3
	Phase 4 ODU

0.9m ODU

0.9m ODU
	#1 - 99°, 101°, 103°, 110°, 119°

#2 - 95°

#3 – 72.5°


2.2 ODU Installation

The ODU installation tasks are summarized as follows

1. Reconfirm that there is a clear line of site to: 101°, 110°, 119°, 95°, 103°, 99° and 72.5° (if necessary) orbital slots.

2. Confirm mounting methods for the antenna(s).  Complete any site preparation required (wall mounting, pole, non-penetrating, etc)

3. Procure antenna hardware, associated materials and any miscellaneous installation hardware.

4. Assemble the ODUs (reflector, arm, mount, LNB, etc).

5. Physically mount the ODUs in their final position and ground them in accordance with NEC and any other applicable local codes.

6. Perform rough alignment (azimuth, elevation, etc) of the ODUs in preparation to receive signals from the appropriate orbital slot(s)

3 RF Signal Distribution Stage 1 – ODU to Power Inserter

Stage 1  (ODU Cabling and Hookup) entails installing the coaxial cables, installing a Ka B-band Normalizer, mounting an LNB Power Inserter in an indoor location that is in close proximity to the ODUs and connecting the antennas and associated electronics (the LNBs) to the power inserter. 

NOTE: It is recommended to use the StarRoute SRSN5 Normalizer within the property’s RF plant, prior to the COM120 RF Distribution panel, in order to normalize the B-Band Ka signals with the traditional Ku satellite signal levels.  B-Band signals are generally higher powered and tend to cause the B-Band converters to saturate unless the installer is very careful regarding input signal levels going into the COM120 panel. The ideal location of the StarRoute SRSN5 is between the DIRECTV ODU Dish and the LNB Power Inserter (NAS PI-6S or StarRoute SR-6SPI)

3.1 Approved Ka B-Band Normalizer and Power Inserter Components

The StarRoute SRSN5 Normalizer is strongly recommended to aid in the “equalization” of the RF spectrum between 250 MHz and 2150 MHz The SR SN5 is an approved component for the COM1000 system. The NAS PI-6S LNB Power Inserter is an approved component for COM1000 systems. An alternate approved part is the StarRoute SR-6SPI device illustrated in Figure 3-3.
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Figure  3-3 StarRoute SR 6SPI LNB Power Inserter

Table 3‑1 Approved Power Inserters for MFH3

	Part Number
	Manufacturer
	Type
	Comment

	SR SN5
	StarRoute
	B-band Normalizer
	Aides in balancing the Ka B-band signals relative to the Ku-band signals prior to distribution

	PI-6S
	NAS
	6 LNB
	Requires NAS SMPS-20/1.2 DC Power Supply

	SR 6SPI
	StarRoute
	6 LNB
	Requires StarRoute 24V SR PS242A


3.2 Stage 1 Installation

The location of the ODUs should be in close enough proximity to the indoor location where the power inserter is installed so that no more than 10 dB of loss or approx 100 feet of RG-6 cable length is required to connect the ODUs to the power inserter.

The Stage 1 tasks include (but are not necessarily limited to):

1. Confirm availability of an un-switched AC (120V, 15A circuit) outlet at the location where the ODU power/tone insertion hardware (NAS PI-6S or StarRoute SR 6SPI) is to be installed.

2. Physically mount the PI-6S Power Inserter in a secure fashion.

3. Physically secure the AC power connector of the Power Inserter’s DC power supply to the AC outlet in order to prevent accidental unplugging.

4. Install (run) six (6) coaxial cables from the ODU location to the PI-6S Power Inserter.  The length of the coaxial cable used should not exceed 100 feet.  Table 3‑2 shows the references used in this document when describing each cable.

5. Ground coaxial cables in accordance with NEC and applicable local codes.

6. Label and terminate the cables at the ODU location with appropriate connectors and connect each cable to one of the ODUs LNB connector.

7. Identify, label and terminate the six cables at the indoor LNB power inserter location with appropriate connectors and connect each one to the appropriate input (LNB Power) connector of the power inserter, per Table 3‑2.

8. At this stage, final ODU alignment may be performed, after applying power to the LNB power inserter.

Table 3‑2 Cable Labeling, Contents and LNB Power Supply Connectivity

	Band
	Ka

B-Band

250-750
	Ku

Legacy

950-1450
	Ka

A-Band

1650-2150
	

	Type
	
	
	
	

	Frequency
	
	
	
	

	Cable Label
	
	
	
	Voltage/Tone
	LNB Supply Port #
	LED Color for PI-6S

	1
	99° LHCP
	101° LHCP
	99° LHCP
	18
	1
	Green

	2
	99° RHCP
	101° RHCP
	99° RHCP
	13
	2
	Yellow

	3
	103° LHCP
	110°/119° LHCP
	103° LHCP
	18V/22KHz
	3
	Green

	4
	103° RHCP
	119° RHCP
	103° RHCP
	13V/22KHz
	4
	Yellow

	5
	
	72.5° or future use
	
	18V
	6
	Green

	6
	
	95° Horizontal
	
	18V
	5
	Green


4 RF Signal Distribution Stage 2 – Power Inserter to MDF

The second stage (Signal Riser Installation and Termination) of the RF distribution installation task entails creating the connectivity that is required to route the signals from the output ports of the power inserter to the RF input ports of the RF Distribution Panel located at the MDF Head-End. This is accomplished by incorporating a trunk amplifier, some passive components and installation of coaxial cables.

4.1 Approved amplifier Components

The primary component for amplification is the NAS SA-6AL Trunk Amplifier or StarRoute SR TA6AL.  This device provides adjustable gain for each of the six outputs and are currently the only approved components for amplification, as shown in Table 4‑1
Recommendations for stage 2 passive components are also shown in Table 4‑1
Table 4‑1 Approved Stage 2 Amplification and Passive Components

	Part Number
	Manufacturer
	Type
	Comment

	SA-6AL
	NAS
	6 port amplifier
	Requires NAS SMPS-20/1.2 DC Power Supply

	SS14-02
	NAS
	Two way splitter 
	Includes DC Block

	PP02A-3, PPo2A-6, PP02-10
	NAS
	Attenuator
	3, 6 and 10 dB attenuators

	SR TA6AL
	StarRoute
	6 port amplifier
	Requires StarRoute 12V SR PS12-1.5A
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4.2 Stage 2 Architecture

The Stage 2 architecture depends strongly on the distance between the Power inserter and the MDF location.  This document describes in detail the architecture where new RG6 or RG11 cables are run between the Power Inserter and the MDF location and the existing distribution system is preserved for an L-Band overlay or SMATV.

The “indoor section” of Figure 5‑ (at the end of the document) shows the stage 2 architecture.   The two-way 40-2150 MHz splitters serve two purposes.  First, they allow the existing SMATV RF distribution infrastructure to tap signals off of the newly installed power inserter.  Second, they block DC voltages between the power inserter and the amplifier.  In the event any splitter output is not utilized, it must be terminated by installing a 75 ohm terminator. 

For the installation, six (6) dedicated coaxial cable runs are required, even if satellite 72.5 is not necessary.  The cables must be Riser rated and sweep to 3GHz.

There are exceptions to the architecture described in this manual. These include cases where the distance from ODU to RF Distribution Panel is very short and the signal input requirements are met at the COM120 RF Distribution Panel without the need for a trunk amplifier.  Typically, if the distance between the ODU and the COM120 RF Distribution panel is less than 150 feet, or if the installation is using Fiber optic riser cabling, then it is recommended to NOT install a trunk amplifier.

A couple of additional comments about the COM1000 stage 2 architecture are included below.

1.  The trunk amplifier near the power inserter provides downstream power for any amplifiers. The RF distribution panel is DC Blocked and does not provide upstream power.

2.  The maximum number of trunk amplifiers that should be cascaded in an COM1000 RF installation is 2. 

4.3 Stage 2 Installation

The second stage tasks include (but are not necessarily limited to):

1. Install an approved two-way splitter at each of the six outputs power inserter 

2. Connect the common input port of each splitter to one of the (six) outputs of the power inserter.

3. One of the outputs of each of the splitters will either be terminated with a 75 ohm terminator and used a test port or it can be used to supply signals to the existing RF distribution plant.

4. The second output of each splitter will be connected to the corresponding input of an approved trunk amplifier.

5. Install an approved trunk amplifier at the same location as the previously installed power inserter.

6. Physically secure the AC power connector of the Power Inserter’s DC power supply to the AC outlet in order to prevent accidental unplugging, if possible.

7. Install (run) RG-6 cabling from the output ports of the NAS or StarRoute trunk amplifier to the COM120 RF Distribution Panel located at the MDF Head-End. Six dedicated runs are required.

8. If the loss caused by the length of the coaxial cable from the trunk amplifier to the MDF Head-End equipment exceeds 10 dB (~100’ RG-6) and ~10 dB (~100’ RG-6) of loss is incurred through the cabling of the ODU to the power inserter, then another trunk amplifier (with internal tilt compensation) will need to be inserted after the point where the signal level is calculated to be less than -45 dBm.

9. Terminate the cables with appropriate connectors. Label each cable and connect it to the appropriate output connector of the trunk amplifier.

10. Identify, label and terminate the six coaxial cables at the MDF Head-End equipment location with appropriate RG-6 connectors. 

4.4 Stage 2 Signal level balancing

At this stage, signals should be available on each of the six cables at the MDF Head-End equipment location for level testing and conditioning. 

For initial COM1000 deployments, a system validation that measures each individual transponder, from 250MHz to 2150MHz is required.  Future validation may be simplified once the installation repeatability is proven with the new Ka band satellites.

The level balancing must be made on a day with clear skies, otherwise there is a risk that the inputs to the RF distribution panel could be put into saturation.

4.4.1 Cables 1-6, Transponder Levels Validation

1. Confirm that the nominal signal level for transponders on each cable going into the COM120 RF Distribution panel is within the range of -35 to -45 dBm, excluding spot beams.  No individual transponder shall have less power than -50 dBm.

2. If necessary, attenuate the signal using approved L-Band attenuators or add additional amplification using approved amplifiers at appropriate locations.

3. Confirm that the difference in signal level from the lowest frequency (250 MHz) to the highest frequency (2150 MHz) does not exceed 5.0 dB otherwise tilt compensation will be necessary.

4. Connect the individual COM24 receiver cards to the signals from the COM1000 RF Distribution panel.  It is recommended to use RG6 Microbend jumper cables when connecting the individual COM24 tuner ports to the COM120 RF panel.

5. The COM24 Tuner ports have a dynamic input range of -25 dBm/transponder (max) to -55 dBm pre transponder (min). Signals stronger than -25 dBm will over drive the RF front end of the COM24 card and may lead to instability in the video output performance of the COM24 receiver.

Each RF input on a COM24 card feeds a dedicated DIRECTV tuner, and gives the card the ability to stream two Pro:Idiom encrypted HD channels via the Ethernet port simultaneously.

Complete installation instructions are available in the COM100 Integrator Manual.   A few of the key installation points from that manual are documented below.

General System

· The optimum RF input tuner levels for the COM24 cards are between -25 to -55 dBm per transponder. Recommended RF signal levels must be balanced with special care to not overdrive the Ka B-Band converters in the COM120 RF distribution panel.

· Normal operational behavior of the COM100 chassis is achieved in ambient environments of 35 degrees C or less.
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Figure 4.4.1‑4 – COM24 Face Plate



5 Appendix 1:  Installation tools

Due to the complexity of the system and the stacking of frequencies on the cables, the use of a spectrum analyzer, such as an Avcom PSA-37D or equivalent, for measurements and system leveling is not only highly recommended but essential.



If a system, after it is installed, does not immediately function correctly without any adjustments, the installer is essentially “in the dark” as to why it doesn’t work properly. A spectrum analyzer can be used to confirm: 

1. The transponder signal levels are within the desired range

2. The differences in transponder signal levels between the lowest frequency (250 MHz) and the highest frequency (2150 MHz) are within acceptable tolerances 

3. There are no unusual notches or “suck outs” throughout the spectrum caused by cabling or connectors 

4. There is no ingress or other interfering carriers which may cause certain transponders to be degraded. 

6 Appendix 2:  Transponder Frequency Validation Table

Create a spreadsheet that shows frequencies, spot beams satellite #, cable #.  

For customer support, please contact PDI-SAT at 800.242.1606 or COM1000@pdisat.com
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Figure � STYLEREF 1 \s �4��3 Attenuators





Figure � STYLEREF 1 \s �4��2 2:1 Splitter
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Figure � STYLEREF 1 \s �5��5  RF Distribution System (Detailed Schematic)
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