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1 COM24 and COM100 Operator Manual Introduction

This document defines usage, product functionality and troubleshooting for the COM24 and COM100 components once it has been installed into a COM1000 headend system.

This document does not cover configuration and installation of the COM24 and COM100, and does not address how to build and install COM1000 systems using the COM24 and COM100 components.    Please refer to the COM100 Integrator Manual for those instructions.

1.1 Definition of terms

	Term
	Definition

	COM24
	Individual DIRECTV receiver card that fits within a COM100 chassis which is capable of sourcing 2 DIRECTV HD streams

	COM100
	A chassis that is capable of sourcing up to 24 DIRECTV HD programs.  It houses up to 12 COM24 receiver cards.  The COM100 Chassis does not include other necessary equipment such as an Edge QAM device, Ethernet switches and RF distribution and signaling electronics.

	COM100 Control Server
	COM100 control server is an optional component that enables the COM1000 system to be locally or remotely managed.  The Control Server is not required for system operation but is recommended.

	COM1000
	The complete distribution system of COM24 receiver cards, one or more COM100 chassis’, Edge QAM’s, Ethernet switches and other equipment as needed to deliver DIRECTV programming to a hospitality TV display.

	HD
	High Definition

	System Operator
	The Company or Organization that typically hold the property “Right of Entry” and is responsible for installation and all onsite  support on a daily basis

	SD
	Standard Definition

	
	


2 COM24 and COM100 Product Description

A fully populated COM100 chassis is capable of tuning and transcrypting up to 24 DIRECTV channels.  The HD programming is first tuned to and demodulated down to the DIRECTV MPEG-2 transport stream. The DIRECTV MPEG2 Transport stream is then IP-encapsulated using internet standard protocols and RFCs and is output via an Ethernet interface in a format suitable for input to an Edge QAM device or for distribution on an IPTV network. The original DIRECTV broadcast video encoding format (MPEG-2 or MPEG-4 compression) is preserved and the output transport stream is encrypted with the PRO:IDIOM encryption standard.

The COM24 receiver does not currently support DIRECTV SD programming 

COM100 chassis’ can be “stacked” in order to provide more than 24 HD output channels. There is no technical limit to the number of COM100 chassis’ than can be cascaded within a COM1000 system.

The COM24 receiver cards are controlled and managed via an Ethernet connection and does not contain an internal video decoder for viewing the currently tuned channels. The COM24 card does not operate like a traditional DIRECTV receiver. Specifically COM24 cards do not perform any MPEG video or audio decoding. They do not provide a traditional Middleware based User Interface, and do not require a remote control device. This functionality is reflected by the simplified roll that the COM24 card plays vs. a traditional DIRECTV receiver. The video output of a COM24 receiver can be viewed on a properly enabled Pro:Idiom Commercial television or Pro:Idiom capable set top box.  Manufacturers of this equipment include, but are not limited to LG, Phillips, Samsung, Sony and Enseo.

A typical hospitality system block diagram which includes the COM24, COM100 and other elements of the overall COM1000 solution is illustrated in Figure 2‑1.
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Figure 2‑1 – DIRECTV Digital Hospitality Headend block diagram

3 Mechanical Overview

3.1 Front view

Figure 3‑1 shows the front view of the COM100 which has been fully populated with twelve (12) COM24 receiver cards.
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Figure 3‑1 –  COM100 Front View

Each COM24 card corresponds to a slot ID indicated on the front of the COM100 chassis.  

Each COM24 card is hot-swappable and may be removed and inserted into the chassis without concern for removing power to the system.  In order to remove a card, simply loosen the thumb-screws that secure the card in place and pull it straight out of its slot. 

The COM100 chassis is a 3 RU high enclosure which is rack mountable in a standard 19” rack, and is approximately 16” deep. A fully configured COM100 Chassis with 12 COM24 cards operating with redundant power supplies draws approximately 320 Watts of power at system startup.  During steady state operation the approximate draw is 308 Watts.  The weight of this system configuration is 33lbs.

3.2 Rear view

Figure 3.2‑2 shows the rear view of the COM100.

[image: image9.png]THOMSON )

Images & beyond




[image: image3]
Figure 3.2‑2 – COM100 Rear View

Two AC input connections are available in order to power the dual redundant power supplies contained by the COM100 chassis.  Only a single AC input connection is required for the system to operate, however both AC input connections must be connected to enable redundancy. In the event of a power supply module failure, the rear mounting bracket shown in the picture just below the power supply fans must be removed in order to replace the failed module.

The COM100 chassis also contains two 5” exhaust fans, as shown in Figure 3.2‑2, to provide cooling to the system.  Airflow is pulled from the ventilation grate on the front of the COM100 chassis across the COM24 cards and out the back. 

4 Product Functional Details

4.1 Tuning

Each COM24 receiver card contains two satellite RF tuner inputs.  Each must be connected in order to support two channels of transcription.
The COM24 card only works with DIRECTV input signals in the range of 950 -2150 MHz (when used in conjunction with the required B-band converters), and it does not support SWiM (Single-Wire Multi-switch) inputs. The COM120 RF Distribution panel, a reference design solution that is developed by your MDU/Commercial Integrator (i.e. PDI-SAT, North American Cable Equipment etc), is required to support the COM100 to enable delivery of Ka B-band signals.

The COM100 is designed such that, under normal circumstance, each tuner on a card only needs to be set once during the initial configuration.

It is expected that the system integrator will configure the COM1000 system on behalf of the operator, including the channel line-up and QAM channel stack up.

Once configured, the cards should maintain lock at all times unless there is a disruption in the RF signal feed due to weather, dish misalignment or RF distribution issues.  The cards will, however, automatically recover when the disruption to the RF is removed.

Furthermore, once the configuration is committed via the persistence feature, the cards will automatically recover from any of the above problem scenarios once the problem has been corrected.

4.2 PRO:IDIOM

All content output from the COM24 card is encrypted with PRO:IDIOM digital rights management and  is compatible with PRO:IDIOM enabled televisions and set-top boxes .

Note:  Some PRO:IDIOM compliant televisions only support MPEG2 video compression.  The COM24 card is agnostic to the content compression type and will pass through both MPEG2 and MPEG4 video encoded transport streams.  The COM24 card does not transcode MPEG4 into MPEG2 transport streams. 

4.3 Power Supply 

The COM100 chassis contains a dual, redundant power supply.  Each individual power supply module is replaceable from the rear.  

As shown in the rear panel figure, each power supply must be plugged into an AC outlet to enable redundancy in case of module failure.

4.4 COM24 Card

The COM24 card is a customized DIRECTV receiver card which has been purposefully designed to meet the unique requirements of the Lodging and Hospitality market. Figure 4.4‑1 shows a more detailed picture of the COM24 card

Each COM24 card contains two RF inputs, a 100Mbps Ethernet output port, three status-indicator LEDs, a recessed reset-button, and is hot-swappable.  The hot-swap feature allows the cards to be removed from and inserted into the COM100 chassis without the need to remove power to the chassis, thereby allowing one card to be removed from the chassis for servicing without having any effect upon the remainder of the cards.

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.
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Figure 4.4‑1 – COM24 Face Plate

5 Installation Requirement Highlights

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.

· The system will not display video until the COM24 cards have been authorized by DIRECTV.

System Integrator

· The system integrator must provide a mapping of TV channels to COM24 slots and tuners.

· The COM100 will be preconfigured into a COM1000 system, which includes the appropriate RF and IP connections to an Edge QAM device.

· A COM120 RF Distribution panel consisting of DIRECTV approved Multi-switches and Ka B-band converters shall be designed and supplied by the System Integrator.

System Operator

· 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 operator must take care not to block the front and rear air passageways of the COM100 chassis.

6 Diagnostics - System Startup

It is important to understand the sequence of events that occur in a COM100 system at boot-up when trying to diagnose performance issues.

The COM24 card goes through four steps at startup:

1. Self test

2. IP Initialization (obtain IP address, establish network connectivity)

3. DIRECTV Program Guide acquisition

4. Channel acquisition and video streaming

The COM24 cards take between 2 and 3 minutes to reach a fully-functional state after reboot or power-cycle.  The status of the card can be tracked during this time by observing the behavior of the LEDs.

The 3 LEDS on the front of the COM24 cards will report their current status during the start-up sequence as detailed in Table 6‑1  below.

Table 6‑1 – COM24 LED Behavior at Boot-Up

	Condition
	Tuner 1

LED
	Tuner 2

LED
	PWR

LED
	Approx

Duration

	Self test and Initialization
	OFF
	OFF
	ON
	30 s

	Card is searching for guide data
	
	
	Flash
	120 s

	Normal operating conditions
	ON
	ON
	ON
	


LED Definitions:

1. 
Tuner_State

a. OFF – The tuner is not locked to the satellites

b. FLASHING – The tuner is trying to acquire lock with the satellites

c. ON – The tuner has acquired locked with the satellites

2. FLASH = 1 flash per second

It is normal during guide acquisition for the tuner state to change from locked to unlocked.

If the guide acquisition state (PWR LED flashing) persists for long periods of time without the tuner LED indicators turning on, then the system is having difficulty acquiring the satellite signal. At that point, it is recommended that the installer verify proper and healthy RF levels being feed into the COM120 RF Distribution panel, and into the COM24 tuner port.

Upon successful COM24 boot-up, the COM24 will revert to its previously configured channel-lineup.  The lineup is specified either by the external control server (if applicable) or automatically from the cards themselves if the persistence setting was enabled when the system was configured.

7 Diagnostics – Software Updates

There are two phases to the COM24 software update sequence.  The initial phase is referred to as the boot-loader, and it is at this time that the card evaluates requests for a software upgrade.  The second phase, the Updater, is where the new code is downloaded, authenticated, and installed to the card.

7.1 Boot-loader

During the initial phase of the software upgrade procedure, the COM24 first evaluates requests for software updates and then authenticates that the code that is to be installed is indeed a valid COM24 software image.  During this phase, the statistics can be determined by comparing the LEDs on the front of the card to Table 7.1‑1  below.

Table 7.1‑1 – COM24 Boot-loader LED Behavior
	Condition
	TUNER 1

LED
	TUNER 2

LED
	PWR

LED

	Startup
	OFF
	OFF
	ON

	Run the Updater
	ON
	ON
	ON

	The new code has been successfully authenticated. 
	ON
	OFF
	OFF

	A problem was encountered the new image and the updater has been corrupted.
	ON 1 sec/

OFF 1 sec
	ON 1 sec/

OFF 1 Sec
	ON 1 Sec/

OFF 1 sec


If the boot-loader is unable to perform one of the operations shown in Table 7.1‑1  above, the LEDs will hold the pattern from the previous state for about 6 seconds before rebooting and trying again.

7.2 Updater

Because the updater plays such a vital function in the operation of the COM24, there are a number of checks that occur during its operation.  The desired behavior and possible error-conditions are detailed in the sections below.

7.2.1 Normal Software Update Behavior

During a successful update procedure, the COM24 LEDs will step through the patterns show in Table 7.2.1‑1 below.  In order to make this sequence easier to follow, each LED patterns shown will be displayed for at least 4 seconds before the card moves on to the next step.

Table 7.2.1‑1 – COM24 Software Update LED Behavior

	Condition
	TUNER 1

LED
	TUNER 2

LED
	PWR

LED

	Download of new code has started.
	OFF
	OFF
	SLOW_FLASH

	New code was successfully downloaded
	SLOW_FLASH
	OFF
	SLOW _FLASH

	New Code was successfully authenticated
	FLASH
	OFF
	SLOW _FLASH

	New code was successfully written to memory
	RAPID_FLASH
	OFF
	SLOW _FLASH

	New code was successfully installed; system will reboot shortly
	ON
	ON
	SLOW _FLASH


LED Definitions:

1. RAPID_FLASH 
= 2 flashes per second

2. FLASH 

= 1 Flash per second

3. SLOW_FLASH 
= 1 flash every 2 seconds

4. ON


= LED is Solidly lit

Software Update Error Conditions

If any errors are encountered during the software update procedure, the COM24 will exhibit one of the patterns shown in Table 7.2.2‑1 below.   Please contact your System Integrator for guidance on how to proceed from this point.

Table 7.2.2‑1 – COM24 Software Update Error Conditions

	Condition
	TUNER 1

LED
	TUNER 2

LED
	PWR

LED

	TFTP/ FTP Command line is too long
	OFF
	SLOW_FLASH
	SLOW_FLASH

	Failed to download new code
	
	
	

	New Code authentication failed
	OFF
	FLASH
	SLOW _FLASH

	Could not erase old code from memory
	OFF
	RAPID_FLASH
	SLOW _FLASH

	Command line is too long
	
	
	

	Failed to write new image to memory 
	
	
	

	Failed to verify contents of memory
	
	
	

	Successful BOOTP  operation
	OFF
	ON
	SLOW _FLASH

	Failure to update more than 3 times – reverting to previous version of code
	RAPID_FLASH
	RAPID_FLASH
	RAPID_FLASH


LED Definitions:

1. RAPID_FLASH 
= 2 flashes per second

2. FLASH 

= 1 Flash per second

3. SLOW_FLASH 
= 1 flash every 2 seconds

4. ON


= LED is Solidly lit

If the boot-loader is unable to perform one of the operations shown in Table 7.2.2‑1  above, the LEDs will hold the pattern from the previous state for about 8 seconds before rebooting and trying again.

8 Diagnostics – Normal Operation

8.1 Tuner Lock LED indicators

The COM24 cards will maintain a lock on the signal at all times if the signal strength and quality is within specifications (-25 to -55 dBm per transponder going into the COM24 tuner).   

If the COM24 tuner is not trying to lock, the indicator light will not be illuminated.

Table 8‑1 – Typical COM24 LED Behavior

	Condition
	TUNER 1

LED
	TUNER 2

LED
	PWR

LED

	Tuner 1 Locked, Tuner 2 Locked
	ON
	ON
	ON

	Tuner 1 not asked to lock, Tuner 2 Locked
	OFF
	ON
	ON

	Tuner 1 locked, Tuner 2 not asked to lock
	ON
	OFF
	ON

	Tuner 1 not asked to lock, Tuner 2 not asked to lock
	OFF
	OFF
	ON


9 Diagnostics – Power Supply Issues

9.1 All COM24 cards

If none of the COM24 cards have their LED’s on, the power supply to the entire chassis has likely been disrupted.

The corrective actions include the following.

1. Check the rear of the COM100 chassis to make sure that both AC power cords corresponding to each of the power supply modules or the circuits driving the power are plugged in.

2. If the PWR LED’s do not turn on after validating the power connections, check if the fans on the rear of the COM100 are moving.  If so, then the power supply is working as expected, but the individual COM24 cards are not.   Contact your system integrator.

9.2 COM24 cards

If one the COM24 cards have no LEDs illuminated, but other COM24 cards do, then the card is either not seated correctly in the chassis or it has failed.

The corrective actions include the following:

1. Loosen the upper and lower thumbscrews of the card that does not have illuminated LEDs.  Pull it partially out of the chassis approximately 2 inches.  Reinsert into the chassis and tighten the thumbscrews.

2. If the LED’s do not turn on, then contact your system integrator.

10 Diagnostics - Network Connectivity Indicators

The Ethernet jack on the COM24 card contains two LED’s, one that indicates whether or not the link is connected to a port on the Ethernet switch and the other indicating that video is flowing from the card.  Refer to Figure 10‑1   for an illustration of these LEDs.
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Figure 10‑1 – Ethernet Jack Indicators

The Link indicator should always be steady green under normal operation.

The activity indicator should be quickly flashing green/amber at a high duty rate (multiple times per second) under normal operation. This indicates the COM24 card is streaming video.

If the activity indicator is dark or only slowly flashing but the link light is on, then the card is not transferring video data.  If the Tuner LED’s are locked, then the COM24 card should be reset. Resetting the card can be done via the front panel reset button, or under software control via the s/w management tool.

The system’s Ethernet switch will typically have its own set of indicators.  These indicators can be cross referenced with the indicators on the COM24.  It may be useful to try different ports on the system’s Ethernet switch for troubleshooting.

11  DIRECTV Authorization

All DIRECTV receiver systems require authorization from DIRECTV – the COM24 card is no different.   

Each COM24 receiver in the COM100 chassis is authorized individually by the system integrator for the operator.  The receiver ID and CAMID (i.e. access card #) are printed on the outside packaging of the COM100 box and on a “throw-in” sheet inside the packaging.  The information is also located and maintained by the system integrator.   Authorization of a COM24 card is identical to a set top box.  Simply boot the system up, verify that the system has successfully collected guide and then call the provisioning information into the DIRECTV call center.

Under normal situations, the COM24 cards in the COM100 system will never lose their authorization.  Like a normal DIRECTV set top box, however, any card that is not connect to the DIRECTV satellite network for an extended period of time will lose its authorization.

At the time of launch, there is no way to determine if a COM24 card is not authorized without a COM100 configuration tool or COM100 control server.

The authorization state of the cards is evaluated at the time a channel is tuned, therefore it will be necessary to retune the cards once they’ve been hit.

12 Common Troubleshooting Tips

12.1 General

The most common problems encountered with the COM1000 systems are due to bad or loose connections.  Before detailed troubleshooting of any problem, the following should be checked

· Is the Ethernet cable pushed in all of the way?

· Is the RF connector on each side of the coax cable is loose?

· Is the COM24 card flush with the other cards (and therefore pushed in all of the way)?

· Has the DIRECTV Dish and RF distribution signal path been verified to be properly installed in compliance with the COM100 requirements?

12.2 No Video on one channel

If all channels on the premises are playing except one, the following steps can be taken.

1. Map the problem channel to the specific COM24 card.  The distributor should have left a physical mapping of DIRECTV channel to card slot/tuner.

2. Look at the indicator LED’s.  If the tuner associated with the missing channel is flashing, the card is unable to obtain signal lock. 

a. If the weather is clear, reset the card after the problem has persisted for more than 5 minutes.

b. If the problem still persists, there is likely a problem in the RF plant.  Contact your system integrator.

12.3  No Video on two channels

If all channels on the premises are playing except for the two channels associated with a specific COM24 card, it is possible that an entire card has malfunctioned.  The following steps can be taken.

1. Physically view all of the COM24 cards.  If there is a card with no lights active, reinsert this card to ensure it is properly seated into the COM100 chassis backplane.

2. If nothing is obvious from the first visual inspection (i.e. both tuner LEDs are locked and no cables are lose), try to re-tune the problem channels to the specific COM24 card(s) via the sofware control tool.  The distributor should have left a physical mapping of DIRECTV channels to card slot/tuner.

3. Look at the indicator LED’s.  If the tuner associated with the missing channel is flashing, the card is unable to obtain satellite lock.

a. If the weather is clear, reset the card after the problem has persisted for more than 5 minutes.

b. If the problem still exists, there is likely a problem in the RF plant.  Contact your system integrator. 

12.4 Frequent macroblocking in good weather situations

If the weather conditions are good and macro blocking is very frequent, the system is not operating normally.  The following methodology can help to isolate the problem.

1. Determine how many programs have frequent macro blocking.

2. If there is only one macroblocking channel, the problem is likely due to an RF issue.  If possible, check the levels corresponding to that channel’s transponder, check the satellite for proper signal levels, check if there are other programs coming from this same transponder and/or same polarization on the same satellite and see if these programs are also experiencing macro blocking.

3. If there are three macro blocking channels, and these channels are all associated with the same RF QAM Channel (i.e. all three channels are mapped to the same QAM channel on the Edge QAM device, it is likely that the aggregate bitrate for all three HD channels mapped to the specific QAM channel is greater than 38 Mbps and therefore there is not enough bandwidth to support these three HD channels on one QAM channel. Note which three channels are macroblocking and contact the system integrator.

13 Appendix A– COM100 FAQ

1. Is there a smart card associated with the COM24?     

a. Yes. The smart card is internal to the COM24.

2. I need to authorize or re-authorize a card.  How do I find the receiver ID (RID) and the CAM ID (Smart card ID)?  

a. The RID and CAM ID are sent to the distributor and should have been provided along with the COM100 equipment. This information can also be obtained via the s/w control tool.

3. Can I look at RF signal strength using the COM100 system?   

a. The RF signal plant quality cannot be viewed by the system itself. .An optional control server product may enable this functionality.  Please contact your COM100 distributor for more information.

4. Do the RF inputs to the COM24’s have DC voltage?   Do I need to do anything to set the DC voltage?  

a. There is DC voltage on each of the COM24 inputs.  This value is set automatically depending on the satellite and transponder that need to be tuned.  This information is determined automatically by the COM24, just like a satellite set top box.

5. Can a COM24 card be reset without powering down the entire system?   

a. Yes, there is a recessed reset button for each card.  Refer to the figures in this document.  Alternatively, each card can be removed and re-inserted via the front panel thumb screws on each card.

6. Are COM24 cards hot swappable?  

a. Yes.

7. Are COM100 power supply modules hot swappable?  

a. Yes

8. Can the COM100 system be used to power a dish?   

a. No

9. My Ethernet switch indicates that a 10BT connection has been established instead of 100BT.   Will that card function properly?   What can be done to fix this problem?   

a. A 100BT connection is needed for each card since two DIRECTV channels can burst at over 30 mbps.  If a 10BT connection is indicated, try a different switch port or a different Ethernet cable.   If the problem still exists, cycle power on the switch and then the COM100 system.  If further assistance is necessary contact your COM100 distributor.

10. One of the fans has failed.  Is the unit in danger of overheating?  

a. No, a single fan is sufficient to cool the system and keep the unit in normal operating ranges.  However, service on the broken fan is recommended.
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