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Meeting Summary

This teleconference was held on 5 October 2011 and was hosted by NRCan and chaired by Loukis Agrotis.

Participants were:

BKG:

Georg Weber

CDDIS:
Carey Noll

CNES:

Denis Laurichesse

ESOC:
Loukis Agrotis, Ignacio Romero (representing the IC), Graciela Peytavi, Filipe Pereira, Javier Tegedor
GFZ:

Markus Ramatchi, Thomas Nischan, Xingxing Li
GMV:

Guillermo Tobías González 
LM

Gunnar Hedling

NRCan:
Mark Caissy, Ken MacLeod, Mike Schmidt, Paul Collins
The meeting agenda items are listed below:

1. RTCM SC-104 Debrief

2. RINEX Issues

3. Format Support for Future Constellations

a. Galileo/QZSS/COMPASS support in SSR Messages

b. QZSS, COMPASS (navigation messages), GLONASS CDMA support in RINEX

c. QZSS, COMPASS, GLONASS CDMA support in MSM 

4. RT Analysis and Product Generation Status 

a. Orbit accuracy improvements

b. Choice between the daily batch stream or the real time stream to be archived on CDDIS

c. Addition of the orbit combined solution along with the clock solution on CDDIS

d. Addition of individual AC solutions (if ACs are interested)

e. Reporting of GLONASS results

f. Naming of current clock streams

g. Definition of operational products (discussion paper to be written) 

5. Ambiguity Fixing Group Status 

6. AOB
1 RTCM SC-104 Debrief
Ken gave the debrief on the SC-104 meeting. All issues on MSM were resolved. It has already been agreed that all signals will be phase aligned. It was also agreed that GLONASS frequency slots will be transmitted in the high precision complete message. A test plan is being drawn up with participation from all vendors. Interoperability tests will involve 3 independent operators developing encoding software (Ashtech, BKG and NRCan). The final voting on the formats will take place in May, after completion of the tests. 

Georg explained the schedule. Firstly the MSM documentation needs to be updated. Then the 3 organisations will develop/update their encoders and, after reporting on the testing there is a 60-day voting process.

Ken also briefed on his presentation on the Issue of Data Station messages which are intended to allow generation of full RINEX files and to also provide station/antenna status change information in Real Time. It looks that the vendors are willing to accept the format and can see the benefits. The agreement is to continue to work on them, targeting a vote after the MSM formats are approved.

2 RINEX Issues

There was no separate meeting on RINEX but a period was assigned within the SC-104 meeting. A proposal for continuation of RINEX 2 was unanimously rejected. Blunt message was that IGS proposed RINEX 3, the vendors spent time on it and are not willing to go back. Nacho expressed a concern that people could be split into 2 camps. Ken emphasised that the home of RINEX is within RTCM and we have to work within this framework.
Nacho expressed a concern that there is no available cross-platform tool to write out RINEX 3. Ken and Nacho also highlighted the lack of a QC tool for RINEX 3. 

Loukis mentioned that it is possible to go from RINEX 3.x to RINEX 2.x but not the other way round, as the RINEX 3 measurement codes contain more information. 

Nacho summarised the ESA position that it is not reasonable to maintain two standards. From the IC point of view, he wants to prevent a split. He would also like to pressure the vendors to provide cross-platform tools (currently only Windows is supported). 

Ken advocated the development of an open source tool. This could be the BKG software. Georg said that the MSM messages will provide the solution. The vendors are expected to have tools to provide RINEX 3 from the native binaries, as well as the open source capability of generating RINEX 3 from processing the MSM formats with the BKG software.
Mike pointed out that if the MSM messages are saved in files then they can be easily converted to RINEX 3.

It was agreed that Ken will ask the vendors to provide executables for different platforms to generate RINEX 3 in a “scripted” fashion from the native receiver formats.
Ken/Mike also took an action to generate a set of required features for an open-source quality control application. Georg suggested that some of these features may be included in the BKG software. Mike also pointed out that Lou may also be able to separate the QC features into a separate tool.
Ken mentioned that Hans van der Marel is working on a program to convert RINEX 3 to RINEX 2 that may be used as an interim measure for running TEQC.
3 Format Support for Future Constellations

Loukis summarised the deficiencies of the current RINEX and MSM formats for future constellations. RINEX 3 has support for COMPASS observations but not for navigation messages, while MSM has no support for COMPASS. Neither RINEX nor MSM includes support for QZSS or GLONASS CDMA.

Ken added that the QZSS situation is the most straight-forward, but vendors are still waiting for the COMPASS ICD to be released (possibly in the next few weeks) as well as more information on GLONASS CDMA. He has identified Google Docs as a viable way to maintain the documents. He has asked someone at NRCan to convert RINEX 2.11, 2.12 and 3.01 to Word and update the graphics into editable graphics. Some people will be given edit access to the documents via Google Docs.
Loukis pointed out that while we are waiting for the MSM formats to be approved we can proceed straight away with the RINEX changes for QZSS. Ken agreed that this will be feasible once the RINEX documents are in an editable form, following some excellent amendments from JAXA.

Loukis and Ken agreed to address the upcoming JAXA and IGS multi-GNSS campaigns. There are already modified RINEX and RTCM formats available via JAVAD receivers (see http://www.satnavi.jaxa.jp/e/news/qz-1109222_e.html). One way forward suggested by Ken is to generate a RINEX 3.1 draft document to start adding the new constellations.
Gerhard could not participate so the full discussion on the SSR format extension did not take place. Georg said that Gerhard’s intention is to draft new messages for Galileo. BKG will cooperate to provide resources to help Geo++.
4 RT Analysis and Product Generation Status

The individual organisations that are participating in the Real Time PP were polled to report on their status.

Ionosphere:

Manuel sent the following report as he unable to participate at the conference call:

“Just for your information, please find attached a plot in principle intended to be provided for the teleconference: It represent the daily external error assessment (percentage) of the UPC real-time VTEC maps (urtg, red points) versus the number of available worldwide distributed stations, compared with the corresponding results for the rapid VTEC product with one day of latency (uqrg, blue points). This assessment has been done against the VTEC deduced from JASON altimeter data, for 13 days since June to September with at least 80 from 96 real-time VTEC maps available (each 15 minutes). This confirms, in our opinion, the main limitation of the RT-VTEC maps in terms on the number of worldwide distributed receivers, at least in global real-time approaches such as the current of UPC, mostly based on the actual data.”
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Jun-Sep 2011: 13 days with 80+ URTG VTEC available maps per day (of 96 each)
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Orbits and Clocks:
BKG/TUP: Georg said that there are some changes in the format of the internal stream feeding the stream upload. The BNS functionality has now moved to BNC and the engine now acts as a server rather than a client. BKG also spent some effort to improve their combination software. Two recent publications address these developments.
CNES: 
Denis is working on introducing the GLONASS constellation in the CNES solution (ready by next month), on orbit accuracy improvements and on improvements of the PPP convergence time.
CDDIS: 
Carey said that CDDIS can probably accommodate additional uploads if individual ACs want to upload their RT solutions. Georg asked if CDDIS was involved in Robert’s effort to host 280 CORS stations. Carey said that Robert is working for the IGSCB and their efforts are separate. She also did not know if the IGSCB will archive the data. She will talk to Robert to see if they can coordinate this activity. 
DLR:
Andre could not participate but sent the following report:

"DLR GSOC has been operating two independent solutions: GPS only and GPS+GLONASS+GIOVE with 10 sec update rate and ~50 stations. Current activites are the investigation of means to improve the orbit quality and the preparation of the real-time algorithms for the new IOV satellites."
ESOC: 
ESOC has implemented a new yaw model for the spacecraft attitude. There are still problems with Block IIA. In addition the BLOCK IIF model is not yet mature. Loukis expressed a concern that the batch ACs are applying the new yaw model across all the spacecraft types. This issue needs to be discussed with Jim. Another major development was the installation of a separate IGS combination solution using the ESOC software on a server belonging to NRCan. This is identified as IGS/IGC03 and disseminated on the BKG caster. In addition, ESOC started work on the multi-GNSS implementation.
GFZ:  
GFZ had left the conference call by this time. Maorong sent the following report: 

“Since the last meeting we concentrate on the UPD generation and the regional augmentation, therefore there is almost no change in clock estimation.  

We are providing UPDs for PPP ambiguity-fixing and augmentation information over Germany for instantaneous ambiguity-fixing. A large number of IGS stations are involved in the PPP/PPP+AR/PPP+RA test. The results are shown online at the GFZ real-time website  http://kg6-dmz.gfz-potsdam.de/rtgnss/ under DEMO. The ONLINE option shows the real-time results and OFFLINE for historic results. The stations are divided into groups for demonstrating various services.  For example, GLOBAL/EUROPE/SAPOS etc.  Be aware that ambiguity-fixing is performed epoch by epoch and the fixed constraint is only applied for current epoch but not the coming epoch.

From our statistics, PPP+AR can improve the horizontal components significantly but not the vertical and the fixing is not always reliable and the initial fixing needs a long data set (of about 30 min). The performance of the regional augmentation shows its capability to replace current NRTK.

The website is just made available before the meeting and we are still improving its stability.  

We are preparing a user software ( PPP +XX) which will be delivered for independent test for feedback.

We are also going to provide near real-time ionospheric model for single frequency PPP and fast convergence with dual-frequency PPP.”
GMV: 
Guillermo said that GMV are consolidating their GPS+GLONASS solution before releasing it as their official contribution. They hope to do this in a short time.
LM:
Gunnar indicated that his agency is using some of the RT streams disseminated by the BKG caster.
NRCan: 
Ken said that they had some ISP problems but now they are resolved. There are now 2 NRCan streams. One has messages 1059/60 and the other has the component corrections with orbits, clocks and sigmas. Paul Collins is now back and they are planning some engine improvements and the generation of a multi-GNSS solution. Two new production servers will also be deployed. 
A discussion of a number of current issues is summarised below: 
1. Orbit accuracy improvements

Jim had observed that the RT orbits are not as good as the IGS ultras in some cases and wanted to understand the reason. Loukis investigated and the main reasons are:
a) ACs using ultras are not taking the orbit accuracy codes into account. As the accuracy codes are not transmitted, the only available option is for the ACs to suppress satellites whose codes exceed a certain number (e.g. 6). Loukis will investigate further and make a proposal to the ACs.
b) The outlier detection for the combination is only implemented for the clocks, so the combined orbits are affected by orbit outliers. Orbit outlier detection will be implemented.

Denis mentioned that he has not seen a high correlation between the accuracy codes and the actual orbit accuracies. 

Ken suggested that the alternative SSR formats, which include error estimates, could solve this problem. This needs software changes so cannot be implemented straight away.

2. Choice between the daily batch stream or the real time stream to be archived on CDDIS

Currently the uploaded results are from the batch combination, produced from daily AC clock and orbit submissions. There is no orbit product for this combination. It was decided to eventually use the results from the real time streams for upload to CDDIS and to suppress the batch combination report and results. This means that the station clock statistics will no longer be available. It also requires CoM streams from all the ACs in order to allow the orbit comparisons. Further discussions with those ACs are needed before the switch is made.
3. Addition of the orbit combined solution along with the clock solution on CDDIS

This will be possible when the RT combination results are uploaded.

4. Addition of individual AC solutions (if ACs are interested)

It’s up to the individual ACs if they want to upload their results to CDDIS. Carey has offered to facilitate this if needed. 

5. Reporting of GLONASS results

At the combination level there are no GLONASS results. ESOC has started multi-GNSS development and the intention is to include GLONASS in the combination (target is next year).
6. Naming of current clock streams

Georg suggested that all the ACs use the same mountpoint convention on all the casters where the same stream appears and is available for public access. This is CLKnn where nn is a number from 00-99. Loukis will send an email to all ACs to suggest this approach.

7. Definition of operational products 

It was agreed to write a discussion paper to define the proposed operational products of a future IGS Real Time Service.
5 Ambiguity Fixing Group Status
Denis has published his latest results and presented them at the ION meeting (see http://www.ppp-wizard.net/Articles/laurichesse_ion_gnss_2011_bdp.pdf). The GFZ status is mentioned in the emailed report above. A telecon is needed to discuss standardisation of the approaches.
6 AOB
Loukis thanked everyone for their participation. 
7 Action Item List
 
	Action Item
	Status
	Submit Date
	Due/Close Date
	Title
	Description
	Actionee
	Response

	M4-1
	Closed
	25/02/09
	14/03/09
	PP Status
	Summarise the main points of PP and RTCM as an IGS mail.
	Mark Caissy,

Loukis Agrotis
	First draft written by Loukis and sent to Mark to finalise. Mark has sent it out.

	M4-2
	Closed
	25/02/09
	14/03/09
	RTCM Liaison
	Request the appointment of an IGS liaison person from the IGS Governing Board and formalise rules for communicating RTCM documentation.
	Georg Weber
	Jointly managed between Infrastructure Committee and RTPP.

	M4-3
	Closed
	25/02/09
	14/03/09
	RT product dissemination
	BKG, DLR and Geo++ to publish their RT streams on NTRIP and provide details on how to receive those streams.
	Georg Weber, André Hauschild, Gerhard Wuebbena
	Broadcaster: www.igs-ip.net

Port: 2101
Mountpoint: CLK10 (GPS-only)
Reference System: ITRS2005

Authorization: none

Engine: RTNet, TU Prague

Encoder: BNS, v1.0

Decoder: BNC, V1.7
Format: RTCM message type 1060
Broadcaster: www.igs-ip.net

Port: 2101
Mountpoint: CLK11 (GPS+GLONASS)
Reference System: ITRS2005

Authorization: none

Engine: RTNet, TU Prague

Encoder: BNS, v1.0

Decoder: BNC, V1.7
Format: RTCM message types 1060 and 1066

Note: Mountpoint CLK00 is used to transmit the broadcast ephemeris information for all satellites.

Broadcaster: gnss.gsoc.dlr.de
Port: 2101 

Mountpoint: CLKR0
Reference System: ITRS2005

Authorization: none

Engine:  RETICLE, DLR/GSOC

Encoder: RETICLE
Format: Premature, RTCM 026-2008-SC104-429
Broadcaster: gnss.gsoc.dlr.de
Port: 2101

Mountpoint: CLKS0
Reference System: ITRS2005

Authorization: none

Engine:  RETICLE, DLR/GSOC

Encoder: RETICLE
Format: Plain ASCII SP3c

Broadcaster: wox.geopp.de

Port: 2101

Mountpoint: RTCMSSR

Reference System: ITRS 2005

Authorization: basic

Username: IGSRTPP

Password: gppstream

Engine: Geo++ GNSMART

Encoder: Geo++ GNSMART

Format: RTCM message types 1057, 1058, 1059, 1063, 1064, and 1065

	M4-4
	Closed
	25/02/09
	14/03/09
	RT Product Directories
	Provide the directory structure for the RT products (report and combination solution) to be stored at CDDIS
	Pedro Alfaro
	Carey and Pedro have now set this up in ftp://cddis.nasa.gov/gps/products/rtpp/

	M4-5
	Open
	25/02/09
	14/03/09
	Data Centres
	Approach the remaining Data Centres to ask for contributions in hosting the RT products.
	Carey Noll
	

	M4-6
	Open
	25/02/09
	14/03/09
	User Community
	Develop plan to involve the user community in processing the RTPP products
	Mark Caissy,

Loukis Agrotis
	IGSmail from M4-1 will be the starting point for this. Some use by Newcastle and University of New Brunswick. Mark to send Questionnaire to RTPP participants.

	M4-7
	Closed
	25/02/09
	14/03/09
	RTPP Web Site
	Discuss with Mark about contributing to the effort for updating the web site
	Loukis Agrotis
	Brian Donahue from NRCan is now leading this activity.

	M4-8
	Closed
	25/02/09
	14/03/09
	NTRIP links for Web Site
	Provide the links to be included in the RTPP web page
	Georg Weber
	On top of www.rtigs.net we currently have a table of links to the UDP topics "Stations, Protocol, Products, Architecture, Software, Network, FAQ".

For a quick solution my suggestion would be to turn this table of links into a pull-down-menue offering equivalent links to both, the UDP and the NTRIP approach. 

Best regards,

Georg

===============================================
List of links with RTIGS contents not included in www.rtigs.net ===============================================
Monitoring:

http://www.igs.oma.be/real_time/
Operation:

http://www.igs.oma.be/real_time/station_operation_details.php
RTIGS, FAQ:

http://www.igs.oma.be/real_time/ntripfaq.php
Highrate RINEX:

http://www.igs.oma.be/highrate/
NTRIP Broadcast:

http://www.igs-ip.net/home
NTRIP Streams, Map:

http://igs.bkg.bund.de/root_ftp/NTRIP/maps/casters/IGS-IP.png
NTRIP Stream Table:

http://igs.bkg.bund.de/root_ftp/NTRIP/streams/streamlist_igs-ip.htm
NTRIP Contributors:

http://igs.bkg.bund.de/ntrip/contributors.htm
NTRIP User Registration:

http://igs.bkg.bund.de/ntrip/ntrip_register.htm
NTRIP Provider Registration:

http://igs.bkg.bund.de/ntrip/ntrip_register_provider.htm
NTRIP Streams, Notice Advisories:

http://igs.bkg.bund.de/root_ftp/NTRIP/nabu/igs
NTRIP Streams, Outages:

http://igs.bkg.bund.de/root_ftp/NTRIP/outages/igs
NTRIP Software:

http://igs.bkg.bund.de/ntrip/ntrip_down.htm


	M6-1
	Closed
	21/10/09
	
	Weekly Telecons
	Organise weekly teleconferences between a small core of people, to advance RTPP issues.
	Mark Caissy
	

	M6-2
	Closed
	21/10/09
	
	Iono Workshop
	Send a short paper with a proposal and gauge interest for a workshop to discuss RT ionospheric product formats.
	Georg Weber
	

	M7-1
	Closed
	28/09/10
	12/10/10
	Phase alignment
	Compile a list of arguments supporting the phase alignment request for dissemination to the RTCM.
	Nacho Romero
	Phase alignment now agreed as part of \MSM format

	M7-2
	Open
	28/09/10
	12/10/10
	IGS Mail
	Send IGS mail to advertise the IGS’s intention to provide a service based on the SSR messages.
	Mark Caissy
	

	M7-3
	Open
	28/09/10
	12/10/10
	Network Redundancy
	Document the existing functionality for network and station data redundancy and provide initial suggestions on how to improve it.
	Ken MacLeod and Georg Weber
	

	M7-4
	Open
	28/09/10
	12/10/10
	RTPP Status
	Provide a short status update on the RTPP to add to the IGS web site.
	Loukis Agrotis
	Sent to Ruth on 12 September 2011

	M7-5
	Open
	28/09/10
	12/10/10
	RTPP Web Links
	Create a template for capturing the most relevant internet links related to the PP and send it to everyone to update.
	Loukis Agrotis
	Template and submissions from Georg and Loukis sent on 4 October with these minutes.

	M7-6
	Open
	28/09/10
	12/10/10
	Iono Coordination
	Work towards making a joint proposal to the RTWG between UPC and DLR for iono product coordination.
	Norbert Jakowski, Manuel Hernandez-Pajares 
	UPC and DLR are considering rotation of this function between their two organisations on an annual basis.

	M7-7
	Open
	28/09/10
	12/10/10
	RT Station Coordinates
	Highlight the stations that are not part of the reference network and request that they are included by some of the ACs (via Jim Ray) in order to get accurate station coordinates and velocities.
	Loukis Agrotis, Pedro Alfaro, Ken MacLeod, Georg Weber
	

	M9-1
	Open
	05/10/11
	
	RINEX 3 Generation
	Ask the vendors to provide multi-platform converters that can be executed via scripts to generate RINEX 3 files from internal formats
	Ken MacLeod
	

	M9-2
	Open
	05/10/11
	
	QC Tool Requirements
	Compile the requirements for an Open Source RINEX 3 quality control tool.
	Ken MacLeod, Mike Schmidt
	

	M9-3
	Open
	05/10/11
	
	AC clock stream names
	Send email to all ACs to use a consistent approach to naming all the clock streams
	Loukis Agrotis
	

	M9-4
	Open
	05/10/11
	
	Ultra accuracy codes
	Investigate approach of using accuracy codes for GPS ultras
	Loukis Agrotis
	

	
	
	
	
	
	
	
	











� Greyed-out entries have been confirmed as closed
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