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Executive Summary
1. IEEE 1355/Spacewire Interworking with IEEE 802.11 for Space Craft
2. Requirements for taking IEEE 802.11 into space
3. Update on High Speed Video Transmission
Afternoon Session Monday 16:00 – 18:00
Logistics
WNG Meeting called to order by Stephen McCann (Siemens) at 16:00, who was acting as WNG chair for this plenary meeting.
The IEEE 802 & IEEE 802.11 Policies and Rules were reviewed.

Patents and By-laws read out by Stephen McCann, together with licensing terms and associated conditions.

The agenda was reviewed (11-05-1131r1), and approved by unanimous consent.

The minutes from the September 2005 meeting (11-05-0987r0) were reviewed. No comments where received.  The minutes were approved by unanimous consent.
IEEE 1355/Spacewire Interworking with IEEE 802.11 for Space Craft: 11-05-1187r0, Stephen McCann

IEEE 1355 (Spacewire) is an evolving standard for space craft use.  Several people believe that there are benefits to space wireless, and this presentation discusses how 802.11 could extend into the market of advanced avionics and space.  The benefits include reduced integration and testing time, reduced weight and faster deployment.
(Slide 6) Question from floor: what is meant by “direct communications”?

Stephen: actually communications will be indirect via intermediaries.

Question from floor: given the limited number of space craft, there doesn’t appear to be a big market here.
Stephen: you’re right, but this may be a good starting point for othe related markets.

Question from floor: is 1355 similar to CANBUS?

Stephen: it is related, but not exactly the same.

Question from floor: certain serial busses, e.g. USB have a client server model, where a node requests data and receives it immediately.  Having looked at ways of trying to get a USB device to go out over something that is not USB hardware ends up with incompatibilities, especially with respect to timers.  The architecture between these bus technologies and IEEE 802.11 is fundamentally different would you need a IEEE 1355b?
Stephen: need to look at how the synchronization and timing for client-server relationship works.  The fundamental architecture of these protocols in different, and bridges between the two don’t currenly exist.  Other weird anomaly is that the data rate is not consistent.  For example, clock recovery within 1355 is actually taken from the data stream.  Since this is considerably different from 802.11, some bridging technology at the physical layer will be required to allow interworking.
Question from floor: why not use L3 as convergence and encapsulate at IP layer.

Stephen: this is one of the options under consideration, but this presentation was intended to elicit feedback from IEEE 802.11 to see if this is something we’re interested in.

Question from floor: you’re not suggesting that IEEE 802.11 replace IEEE 1355? Or are you? Bridging implies both technologies will be present on the same space craft.

Stephen: not suggesting it should replace 1355, the space market would not accept this, but a low cost bridge between the technologies is desirable so individual components have a bridge chip to replace cabling.
Question from floor: the use of low cost and space in the same sentence is unusual.  Can you expand on other markets that this may be applicable to?

Stephen: IEEE 1355 is used in other areas such as on-board communications, supporting communications between boards in avionics.  There are other potential spin-off markets as well.

Question from floor: focusing on something specific to the space industry is an expensive piece of work for little reward.  If the space industry is looking to integrate COTS equipment, the only reason to do this would be to reduce cost, but they also need to have changes to the standards.  This is contradictory.  Have you checked the ESA WLAN study group, are there any results?
Stephen: I am familiar with the work, and there is a desire to start using COTS equipment.

Question from floor: there could be avionics and automotive applications, for example, it might be nice to have this functionality for sensor networks.  There are other technologies that could provide solutions, such as UWB.

Stephen: 802.15 could also be used, but the data rates might be too low.

Comment from floor: interference may also be an issue.

Comment from floor: going back to the peer-peer, client-server queston, is it your gut feeling that this if someone designed a system that bridged 1355 and 802.11 that the syste would be modular enough that you could plug other technologies into the bridge.  1355 in space craft is one example of a broader category of problems that is a useful thing to look at.
Stephen: identifying the space route is one specific example, but if you could come up with one side of a universal bridge, with WLAN one side and asymmetric LAN the other, this could be of great benefit to the market.  Is this interesting to the group?

Question from floor: what would be the relationship of this work with other groups?

Stephen: this is out of the scope of existing TGs.

Requirements for taking IEEE 802.11 into space: 11-05-1132r0, Steve Braham
Presented what requirements would need to be met in order to enhance 802.11 to tbe suitable for space.  Increasingly, there is a desire within the space sector to move towards commercial standards, as this provides a more flexible way of communicating in space systems that can take account of new technologies and emerging standards.  Present standards for spaceflight communicatins have their own physical and upper layers, with no real concept of layering.  However, IP (and Ethernet) is now being adopted as part of their standards.  Using COTS equipment reduces costs ( as a lot of money is spent on testing, and the reliability of COTS equipment is well understood) and stops the space industry having to invent protocols from scratch to support more complex operational scenarios.
Question from floor: what regulatory bodies control channel selection etc. on the moon?
Steve: basically the same group sthat handle it for earth.  Representatives from the space agency make requests, and if there are no objections, then it’s OK.

Question from floor: you might be able to take commercial products and have much wider flexibility in how it is used on the moon (the same regulatory restrictions don’t apply), is it still possible to use COTS products?

Steve: Yep. And space allows you to do groovy stuff like use different spectrums, but you may also want to use unmodified products.

Question from floor: I don’t see any special requirements on 802.11 except for equipment modification, are there any protocol aspects?

Steve: we need to ensure the QoS is there, and MIMO is important, we need the ability to handle communications between things with big manually steered antennas.  We need intermediate rates across medium ranges.

Question from floor: what are the implications of having humans in the loop with respect to e.g. if voice over 802.11 is used and fails, does the astronaut die? Is IEEE 802.11 resilient enough?
Steve: trying to convince people that it is the other way round. Current space solutions are hand built, and each one is tweaked slightly differently and it’s never clear enough if things are going to work.  How often do you have to send a repair man round to people’s houses to fix APs though?  Reliability is getting much better, and most problems can be fixed by a simple power cycle (which is easier for manned space craft).

Question from floor: so what the needs are here are space qualified chip process, PC board fabrication for IEEE 802.11.  If you think the existing 802.11 standard is good enough, what changes are required here?

Steve: we need to make sure the standards evolve so options are not shut off.  Also, medium speeds are needed.

Question from floor: MIMO requires multipath, will this work is space?

Steve: this is true for constellations, but for big space stations there’s enough complexity to support multipath.

Update for High Speed Video Transmission: 11-05-1164r0, Clifford Tavares
At the last meeting, a presentation was made about high speed video transmission over IEEE 802.11.  This is concerned with looking at enhancments that may be needed in the MAC to support realtime video transmission (high definition).  Currently, a number of participating companies are investigating issues related to video distribution, including 802.11e network throughput and scalablity analysis.  It is planned to present some initial results in January. 
Chair: this brings us to the end of our presentations, no further agenda items for WNG this week.
Move to adjourn, no objections, session adjourned.
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Abstract


Minutes of WNG SC meeting held during the IEEE 802.11 Plenary session in Vancouver, BC from January 13th-18st, 2005.
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