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I. Participants:

Sergej Samburov, RSC Energia

Frank Bauer, ARISS, NASA GSFC

Lou McFadin, ARISS, AMSAT

Bob Bruninga, APRS, AMSAT

Carolynn Conley, NASA JSC

Jeff Theall, NASA JSC

Gil Carman, NASA JSC

Mike Foale, NASA JSC

Rebecca Faulk, NASA JSC

Matt Bordelon, NASA JSC

Steve Berenszweig, NASA JSC

Gary Vitemb, NASA JSC

Miles Mann, MAREX-NA

Claire Fredlund, Orbital

Hiroto Watarikawa, Kenwood Japan

Paul Middleton, Kenwood USA

Frank Cullbertson, SAIC

Cyril Flerov, TTI

Olga Porter,TTI

As a result of the meetings held from June 25-July 1, 2003, the following decisions, design specifics and testing plans were agreed upon for the ISS Ham program:

II. Phase 2 Radio System:  Top-Level Items
1. A top level drawing of Phase 2 system is shown in attachment II-1.  

2. The Phase 2 system and the 70 cm portion of the Phase 1 system will be installed on a Russian manufactured velcro-backed table that is already on-board ISS.  A picture of the table is shown in attachment II-2.

3. The RSC Energia team will fly to ISS 2 fully redundant power supplies to support the Phase 2 system.  These power supplies will convert the 28 volt Service Module power to 13 Volts to support the two (Kenwood and Yaesu) radio systems.

4. The RSC Energia team will provide the set of 4 Radio Frequency (RF) switches that will allow each of the 4 antenna systems to connect to either the ISS Ham radio systems or the Russian Glisser system.  Attachment II-3 represents the detailed RF switch box schematic.

5. The US team will develop and flight certify the RF cables between the ISS Ham radio system and the 4 RF switches, between the Russian Glisser system and the 4 RF switches, as well as the RF cables between the 4 RF switches and the 4 Service Module antenna feedthroughs.  The details of these cables (quantities, lengths, connector type and shape) are described in attachments II-3 and II-4.  These cables are proposed to be flown on a future shuttle flight to ISS.  The Russian side will deliver at least 12 flight Russian antenna connectors to the US team after a formal request by NASA.
6. The US team will develop and flight certify a power distribution box that will support operation of the radio systems in the Service Module.  Specific schematics of this power distribution box are outlined in attachment II-5.  This distribution box is planned to be flown on a future shuttle flight to ISS.  The distribution box will be installed on the Russian-manufactured velcro-backed table.

a. The US team will require Russian made flight certified connectors to install on this box.  The quantities of the connectors required by the US team is shown in attachment II-4.  The Russian side will deliver these flight connectors to the US team after a formal request for these connectors is made by NASA.

7. The US team will develop and flight certify a 5 meter “Y” cable for the Phase 2 audio system which will split the Kenwood D-700 left and right radio system audio to the left and right speakers of the Sony SRS-T77 audio speaker system.  This cable is planned to be flown on a future shuttle flight.

8. The US team will formally request the permanent use of 2 Sony audio speaker systems—one for use in the FGB and one for use in the Service Module.

9. RSC Energa team will develop the procedures for installation of the Phase 2 system in the Service module.

10. US team will provide the initial procedures for installation of the 70 cm Phase 1 system in the Service Module on the Russian manufactured velcro-backed table.

III. Phase 2 Hardware:  Kenwood D-700 Radio System
1. The team will continue to work towards the earliest possible launch date with Progress 12P as the current goal.

2. It was mutually agreed that the European model radio would be used for flight and ground operations (model number D-700E).

3. It is our mutual understanding that Kenwood Japan would provide the quantities of radio systems to each party as described in attachment III-1.  It is our mutual understanding that the Russian provided units will be shipped from Japan to the Kenwood Russia team where they will be delivered to RSC Energia.  The US provided units will be shipped from Japan to AMSAT, Orlando, Florida.  

4. Signal and power cables

a. RSC Energia team will make the cabling changes (microphone, control head and power cable) as described in the meeting to allow certification of the hardware to the Russian requirements.  A top-level schematic of the entire Phase 2 system is shown in Attachment II-1.

b. RSC Energia team to provide US team a copy of cable schematics by August 1, 2003.

c. RSC Energia team to provide the specific set of cables to the US team as outlined in attachment III-4 by September 15, 2003 after a formal request by NASA.
5. The Terminal Node Controller (TNC) parameters that will be burned into the EEPROM by Kenwood are depicted in attachment III-2.

6. It is our mutual understanding that Kenwood Japan has agreed to perform the following changes to the D-700 firmware and provide all the necessary procedures and materials to the Kenwood Russia representatives to make the firmware changes outlined in attachment III-3.

7. It is our mutual understanding that the Kenwood Russia Team will modify the radio system with the following power output capabilities:  High power—from 50 watts to 25 watts.  The procedure for modifying the power is described in attachment III-4.

8. The architecture of the radio interface, using the 5 Program Modes, and the operations scenarios for the D-700 radio system are agreed to and documented in attachment III-5.

9. The frequency plan for the radio system has been defined and is described in attachment III-6.  Emergency frequencies will be part of this plan.  Note:  Due to the confidential nature of this plan, this attachment will only be made available to the following signees of this document:  Russian ISS Ham Program Manager and US ISS Ham Program Manager.

10. The US team will complete the development of the Kenwood MCP files (radio program mode and frequency profiles) and deliver these to the Russian team by e-mail prior to July 11 to support final integration into the flight radio system.

IV. Phase 2 Hardware:  Yaesu FT-100 Radio System

1. The teams have agreed that the Yaesu radio system needs to be modified from a hardware and software perspective.  The expectation is to complete the development efforts for a launch in 2004.  A tentative list of changes to the FT-100 is shown in Attachment IV-1.

2. The Yaesu radio system will be certified by the Russian team and flown on a Progress vehicle.

V. SSTV System
1. The Russian and US teams have agreed to work towards manifesting the SSTV system on the 13P launch which is tentatively scheduled for November 2003.  The US team will initiate the manifesting efforts through NASA and RSC Energia.  

2. The US team will be responsible for the certification of the SSTV hardware.  

3. A joint US/Russian panel will be responsible for the certification of the SSTV software.

4. An end-to-end test (to be defined) will be performed in the Russian KIS facility prior to the on-board use of the SSTV radio equipment.

5. SSTV testing was successfully performed during these meetings with the Phase 1 and Phase 2 hardware and with the Wiener Power and SSC computers.  Based on this testing some minor modifications of the hardware and software will be performed.  These modifications will be completed, documented and reflected in the safety data package prior to flight.  

6. Three flight SSTV hardware systems and 3 SSTV training systems will be delivered to RSC Energia from the US team.  One flight set will fly on a Progress as soon as possible.  The US and Russian teams will work towards manifesting the other two flight sets in the near future.  The three sets will be configured as follows:  one on the Phase 1 system in the FGB, one on the Phase 1 system in the Service Module and one on the Phase 2 system in the Service Module.

7. The SSTV hardware system will be installed on the Russian manufactured Velcro-backed table in the Service Module.

VI. Computer System and Web Camera
1. The Wiener Power computer system will be made available for dedicated use by the ISS Ham team.  We may or may not use this computer, depending upon the availability of a dedicated power supply for this computer and whether a standard Station Support Computer (SSC) is made available for the ISS Ham team’s dedicated use.

a. The Russian side will manufacture, certify, and launch a “Y” power cable for the two Wiener Power computers on-board ISS.

2. The ISS flight load for all computers on-board ISS should include the following:

a. Winpack

b. SSTV software

c. Orbit predication program (not STS-Plus).  

d. Logging (or similar) software

e. MicroSoft Word with Cyrillic and English fonts

f. Digital image processing (like Photo Shop)

g. Interface to the camera

h. Kenwood D-700 MCP program

i. Kenwood D-700 MCP “personality” files

3. It is the mutual understanding of the team that the web camera, presented by the Russian team during the meeting, is being certified by NASA.  The US team will work with NASA to acquire a web camera to be flown on the Progress for ISS Ham.

VII. Hardware Deliveries to RSC Energia
1. The ISS Program Office International Shipping Coordinator will work with the Energia team to resolve the hardware delivery issues and to expedite the hardware deliveries so that the ISS Ham testing in the KIS facility can occur in the August or September 2003 timeframe.

VIII. US Training Capabilities
1. It is our mutual understanding that the Russian crew members will be trained on the ISS Ham system in Russia and the US crew members will be trained in the US.  

2. To ensure that the US team has representative Phase 2 hardware to train the US crews, the US team will work with the Russian team to develop a high fidelity training capability in the US.  Since some of the Phase 2 equipment was developed in Russia, NASA will explore ways for RSC Energia to fabricate specific hardware to support this training capability.  Some Russian hardware specialists will probably be involved in this development.  Specifics will be defined and negotiated by the two parties at a later date. 

IX. School Contacts 

1. Based on the successful school contacts that have been performed to date, the Russian side will find a candidate school in the Moscow region and the US side will arrange for a school group communication pass between the school and the ISS.  This contact will utilize the successful phone bridge and an ARISS ground station in Australia or Hawaii.  If this format proves successful, additional schools in Russia will conduct school contacts in this manner.

2. ISS visitor Pedro Duque is planning on using the ISS Ham hardware.  He will be trained to use the Phase 1 hardware system for his visit on ISS.

X. Future Projects
1. Two future projects are envisioned to improve the capabilities of the Phase 2 system:  1)  The development of a Tuner for the Yaesu radio system and 2) the certification of a Standing Wave Ratio/Power meter for the ISS Ham system.  

2. These two projects will be developed and flight certified by the US team.  

3. The current plan is for these to be manifested and launched by the space shuttle.

4. These two future projects are planned to be installed on the Russian manufactured Velcro-backed table in the Service Module.
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