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Agenda
1. Welcome and Introductions
2. Approval of the agenda
3. Review of the US WP5C Draft Prep. and Meeting Schedule for November 2021


4. Preparatory meeting participation
a. Please notify Shelli Rose Haskins at shaskins@ntia.gov the day of the meeting that you participated in the meeting. Please include your first and last name along with whom you are representing at the meeting. If you are participating via Teams, please insert this information into the chat box. If you are only participating via phone, please send an email. You do not need to do both. 
b. Contractors please self-identify as required by 48 CFR Part 211.106.
c. Any media representatives on the call? 
5. Quick Review of Microsoft Teams Features
a. Chat box meeting participation
b. Meeting details 
c. Mute/Unmute, *6 on telephone
d. Shared screen
e. Participants list (please do not use the raised hand feature, just audibly request the floor)
6. Fact Sheet & ITU-R Document templates
a. Contribution Format Guidance for US WP5C


[bookmark: _MON_1687182556]	

7. NTIA website / document download: 
a. You can access all of the documents in today’s meeting from the NTIA website and under the appropriate title. Website link: https://uspreps.ntia.gov/wp5c   
8. [bookmark: _GoBack]Consideration of USA Documents for November 2021 meeting of WP5C (1 Final Draft)
a. Contributions Received (in chronological order):
	Document
USWP5C23
	Title
	Authors
	Status

	11

[bookmark: _MON_1688902407]
	Working Document Towards a Preliminary Draft New Recommendation “Wideband High Frequency Systems (WBHF) Technical and Operational Characteristics Operating Within the 3 to 30 MHz Frequency Band.”
	Fumie Wingo,
Department of the Navy
Jerome Foreman,
Department of the Navy
Robert Leck, 
ACES in support of the Department of the Navy
	Withdrawn


	12

[bookmark: _MON_1688902612]
	Preliminary Draft New Question – Accommodating Wide Band High Frequency (WBHF) services within the 3 to 30 MHz Frequency Band
	Fumie Wingo,
Department of the Navy
Jerome Foreman,
Department of the Navy
Robert Leck, 
ACES in support of the Department of the Navy
	Withdrawn


	13

[bookmark: _MON_1688902640]
	Proposed additions to WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW REPORT ITU-R M.[AUDIO PMSE USAGE]
	Joe Ciaudelli,
Sennheiser
	Final Draft




9. ITU-R WP5C Chairman’s Report:
a. Please review the ITU-R WP5C Chairman’s report and bring any concerns or important information regarding the work to the attention of US WP5C. Link to the Chairman’s Report can be found at: https://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5c/Pages/default.aspx

10. Correspondence Group (CG) Participation
a. If you would like to participate in an ITU-R WP5C related virtual CG meeting that has not been formally discussed under US WP5C, you may participate but not as a USA delegate. In that case, when you join the ITU-R Webinar meetings, please be sure that USA does not display next to your name and if you speak during the meeting please do not identify yourself as a USA delegate.
b. CG’s may take place outside of the posted US WP5C Prep. & Meeting Schedule. In that case, meetings to address the CG as a USA delegation may occur. That information will be circulated to the US WP5C distribution list and those that regularly participate in those discussions will be welcome to participate in the ITU-R meeting as a USA delegate.
c. To be included in an ITU-R CG distribution list please log in to your ITU-R account and go to: https://www.itu.int/online/mm/scripts/mailinglist. You can subscribe and unsubscribe to the ITU-R CG lists there.
d. Please bring any concern regarding CG’s to the attention of the US WP5C Chair, including offline email discussions. 
11. ITU-R WP5C meeting registration
a. Department of State ITU-R Self Registration Process & WRC-23 US HoD Leads information circulated on 4/5/2021 (updated 7/22/2021):


b. Self-registration two-step process:


c. Registration for the U.S. delegation opens Wednesday, July 28, 2021 and closes Friday, October 21, 2021 in accordance with the General Guidance document regarding regular participation. I am keeping a list of participation in line with this policy. Note the ITU-R registration currently is set to open on Monday, September 6, 2021.
d. Email the US WP5C Chair with your intention of participating on the USA delegation before self-registering for confirmation to proceed with self-registration. (Participation in 2 of 4 meetings is required.)
e. Register at the same time for the entire Study Group 5 block Working Party meetings that you plan to participate in, and only for the groups you plan to participate in. If you are participating in ITU-R WP5A or 5B meetings, you will need to coordinate with the U.S. Chair of those groups accordingly. If you also plan to participate in ITU-R WP5A or 5B, please notify the US WP5C Chair in the MS Teams chat box and/or notify by email. You can send one email to all of the Chairs of the groups you are planning participation.
f. ITU-R Event Registration link: https://www.itu.int/net4/ITU-R/events
12. Next US WP5C Meeting 
a. US WP5C Meeting #4 is Wednesday, September 29th at 3:00 PM EDT (Eastern Daylight Time)
b. NC Review documents are due Monday, September 27th at 5 PM EDT

13. Any other business?
1
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 *DRAFT Preparatory Schedule for November 2021 Meeting of ITU-R WP5CU.S. ITU-R

Study Groups

Preparatory

Meetings



1. All meetings will be by teleconference

2. All contributions will have a fact sheet and a cover page

3. Documents not received by chair by established deadlines will not be considered by US WP5C 

4. Proposed time line for preparatory activities:



November 2021 US WP5C Timeline

		DATE / TIME

		TITLE

		*NOTE



		June 23rd (WED)

		First Call for Contributions 

for US WP 5C

		



		July 5th (MON)

		Independence Day Observed

		*U.S. Federal Holiday



		July 14th (WED) at 3 PM EDT 

		US WP5C MEETING #1 

		[bookmark: _GoBack]*FACT SHEETS DUE 5 PM EDT JULY 12th (MON)



		July 28th (WED) at 3 PM EDT

		US WP5C MEETING #2

		*FIRST DRAFTS DUE 5 PM EDT July 26th (MON)



		July 28th – October 21st 

(WED – WED)

		ITU-R WP 5C Registration Period for US Delegation

		*US WP5C Registration opens July 28th (WED) at 4:30 PM EDT

*US WP5C Registration deadline is October 21st (FRI) at 12 PM EDT



		August 25th (WED) at 3 PM EDT

		US WP5C MEETING #3

		*FINAL DRAFTS DUE 5 PM EDT AUG 23rd (MON)



		September 6th (MON)

		Labor Day

		*U.S. Federal Holiday



		September 29th (WED) at 3 PM EDT

		US WP5C MEETING #4

		*NC Review DRAFTS DUE 5 PM EDT SEPT 27th (MON)



		October 6th – October 20th 

(WED – WED)

		National Committee Review

		



		October 11th (MON)

		Columbus Day

		*U.S. Federal Holiday



		October 20th (WED)

		Shift to Delegation Mode

		



		October 21st – November 4th 

 (THUR – THUR)

		NTIA/FCC/ DoS

Reconciliation Period

		



		October 31st (SUN) at 3 AM CEDT

		Geneva Daylight Savings Time

		*Clocks shift back 1 hour



		November 7th (SUN) at 2 AM EDT

		US Daylight Savings Time

		*Clocks shift back 1 hour



		November 8th at 11 AM EDT (MON)

		5C Documents DUE to ITU

		*Deadline for document submission to the BR



		November 9th (TUE) at 4 PM EST

		DELEGATION MEETING #1  

		*Review of WP5C input contributions



		November 11th (THUR)

		Veterans Day

		*U.S. Federal Holiday



		November 12th (FRI) at 4 PM EST (TENTATIVE)

		DELEGATION MEETING #2  

		*Continue review of WP5C input contributions. Meeting is as needed and may be cancelled.



		November 15 – November 26, 2021

(MON – FRI)

		ITU-R WP 5C Meeting (Geneva)

		*This meeting may be held virtually (TBD)



		November 25th (THUR)

		Thanksgiving Day

		*U.S. Federal Holiday



		November 29, 2021 (MON)

		Study Group 5 Meeting

		*This meeting may be held virtually (TBD)







*NOTE: The dates and times shown above are subject to change if necessary to conform to the ITU invitation letter or to resolve any scheduling conflicts that may arise during the prep cycle. Additional meetings may be scheduled for the preparation of Correspondence Groups. Plans to register for the ITU-R WP5C meeting with the USA Delegation must be communicated with the USA Head of Delegation BEFORE the self-registration process occurs. 



5. Useful Links:

a. NTIA website / document download: 

https://uspreps.ntia.gov/wp5c 

b. ITU-R Contributions, Chairman’s Report, etc.: 

https://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5c/Pages/default.aspx

c. ITU Style Guides, Terminology, etc.:

https://www.itu.int/en/language-tools/Pages/default.aspx 

d. Subscribe/Unsubscribe to ITU-R Correspondence Group (CG) distribution lists (must have ITU login)

https://www.itu.int/online/mm/scripts/mailinglist
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Contribution Format Guidance for US WP5C - v7-13-21.docx
Updated: 7/12/2021

Contribution Format Guidance for US WP5C

Document Format Structure

[bookmark: _GoBack]The title format used in US WP5C is: USWP5C23_XX_FS - Title 

· "US" stands for United States 

· "WP5C" for Working Party 5C

· "23" for the WRC-23 preparatory cycle

· The "XX" is the assigned document number (provided by the Chair)

· "FS" stands for Fact Sheet

· The "Title" is whatever would be helpful for the reader to know what is in the document or is the subject focal point. This should be short and brief.

· After the first initial FS submission, use the following format: USWP5C23_XX_rev1 - Title, USWP5C23_XX_rev2 - Title, and so on. 

For example, USWP5C23_08_FS - CSA would be the first submission of the Fact Sheet document. The second submission (first draft of the document) or any revisions of the document becomes USWP5C23_08_rev1 - CSA. Every revision after that just increases chronologically, rev1, rev2, and so on. For example, USWP5C23_08_rev2 - CSA, USWP5C23_08_rev3 - CSA, etc. If there are errors to the initially submitted FS, those Fact Sheet corrections should be made with the first draft to avoid confusion in the document numbering. Please check your work for accuracy before submitting the document.

Note that the Fact Sheets should be only one page. 

You can always send your first drafts, etc. of a document along with a Fact Sheet. Deadlines for documents are for “at minimum” stages of the work. 

Numbering

For assigning document numbers, the Chair is starting with Document Number 1 and the beginning of the three to six month period for the U.S. preparatory schedule round of meetings and continuing chronologically. Each new round of meetings will pick up with numbering where the last round of meetings left off. This is to track how many U.S. inputs have been made to the ITU-R (or attempted) during the entire WRC (World Radiocommunication Conference) three to four year preparatory cycle. 

When submitting a document, reach out the Chair and a document number will be provided to you. That number will be used during the entire three to six month period of U.S. preparatory schedule round of meetings. If there is time before the document submission deadline, the Chair can be contacted for the assigned document number before the document is submitted.



Template

The Fact Sheet Template and the ITU-R Cover Page Template used in US WP5C are below. Use the ITU-R Cover Page Template format when drafting the First Draft of the document. Attach the ITU-R Cover Page as a second page to the Fact Sheet for the First Draft version and subsequent versions of the document. You must have both a Fact Sheet and an ITU-R Cover Page when submitting the proposed contribution to National Committee (NC) review.





[bookmark: _MON_1687695503][bookmark: _MON_1676655939]  

Document Editing

Use “Track Changes” when preparing, revising, and circulating a document. 

The “User Name” should display as “USA” in Track Changes. This is mandatory for document submission into the National Committee process. If there are multiple people editing the document, you can use USA1, USA2, etc. to separate different editors. 

Do not use the “Comment” editing feature. All edits to the document should display directly in the text as “Track Changes”. If needed, use an “Editor’s Note:” with corresponding text if there are no proposed edits to change the text but there is a text in the document that should have further consideration.

If help is needed with changing the User Name in Track Changes, please reach out to the US WP1A Chair for further guidance. 

Document Distribution

The NTIA website link is as follows:

· https://uspreps.ntia.gov/wp5c 

Documents will be posted to the NTIA website as soon as possible after they are received.



Document Status & Deadlines

Documents have three recognized phases of progression in US WP5C. 

1. Fact Sheet (deadline before Meeting #1)

2. First Draft (deadline before Meeting #2)

3. Final Draft (deadline before Meeting #3)

4. NC Review Draft (deadline before final meeting of the group)

The deadlines for the Fact Sheet, First Draft, and Final Draft are designated at the beginning of the three to six month period for the U.S. preparatory schedule round of meetings and will be communicated in the US WP5C Preparatory and Meeting Schedule. These deadlines will take place (as indicated above) before the scheduled US WP5C meeting to discuss the documents. The NC Review Draft period will only be used as needed. Documents going to NC Review will begin consideration during the Final Draft meeting for documents that are ready.



Documents going to the National Committee process have two ways of moving forward:

1. Consensus

2. Non Consensus

The National Committee deadlines will be designated at the beginning of the three to six month period for the U.S. preparatory schedule round of meetings and will be communicated in the US WP5C Preparatory and Meeting Schedule. 
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U.S. Radiocommunication Sector


Fact Sheet





			Working Party:  ITU-R WP5C


			Document No:  USWP5C23_#docnum#_#rev#





			Ref:	ITU-R Question 123-2/5


	


			Date:  7 July 2021





			Document Title:  Proposal to Revise Question ITU-R 123-2/5





			Author(s)/Contributors(s):





Josephine Author


Communications Company





Joseph Author


Communications Company





			


  


Phone:    +1-202-555-1515


Email:    j.author@comm.com  





Phone:    +1-202-555-1515


Email:    ja.author@comm.com  








			Purpose/Objective:  This is a Fact Sheet describing our plans to revise Question ITU-R 123-2/5 to add an additional question(s) and to update the date to complete the work or whether to create an all new Question.





			Abstract:  At the previous WP 5C meeting, there was some offline discussion about either revising Question ITU-R 123-2/5 or proposing a new Question to take into account Exciting New Technology 2025 (ENT-2020) which operates under the radiocommunication services being considered in the Question.  This contribution will propose several modifications to the Question to make it more comprehensive and take into account ENT-2025.
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USWP5C23_11_rev1 - WBHF TECH.docx

Rec. ITU-R F.[XXX]

		
U.S. Radiocommunications Sector

Fact Sheet



		Working Party:  ITU-R WP5C

		Document No: USWP5C23_11_rev1a - WBHF Tech



		Ref:	Res.429 ( WRC-19), Res.656 (Rev WRC-19)

	

		Date:  07/8/2021



		Document Title:  Working Document Towards a Preliminary Draft New Recommendation  MeshRecommendation Mesh network Technical and Operational Characteristics operating within the 3 to 30 MHz Frequency Band.”



		Author(s)/Contributors(s):



Fumie Wingo

Department of the Navy



Jerome Foreman

Department of the Navy



Robert Leck

ACES in support of the Department of the Navy



		

  

Phone:   +1-703-697-0066 

Email:    fumie.wingo@navy.mil



Phone:   +1-703-999-7911 

Email:    jerome.j.foreman1@navy.mil

  

  Phone :   +1-321-332-2111

  Email :     robert.leck@aces-inc.com





		Purpose/Objective:  This is a Fact Sheet for the development of a Working Document Towards a Preliminary Draft New Recommendation that includes characteristics of mesh networks operating within the 3 to 30 MHz frequency range. The information that will be included in this document will be used in sharing and compatibility studies and, if required, in updating existing HF Recommendations. 



		Abstract: . In recent years, wideband approaches have been proposed for increasing the capability of HF radio communications and MESH networks. These approaches use contiguous and non-contiguous (across 200 kHz) signalling bandwidths exceeding the traditional SSB voice channel bandwidth of 3 kHz, in some cases by as much as a factor 16. (48 kHz contiguous bandwidth). This recommendation provides characteristics of WBHF systems and MESH Networks for use in channel occupancy, sharing, and compatibility studies between these systems and incumbent services operating in the 3 to 30 MHz frequency band.

Advancements in HF technologies and increasing demand to pass large amounts of data over HF have resulted in a need to support wider channel bandwidths in the 3 to 30 MHz frequency range. Approaches have also  been proposed for increasing the capability of HF radio communications through MESH networks. These networks will be using contiguous and non-contiguous signalling bandwidths of 48 kHz or higher. This would be accomplished in two ways; 1) a contiguous 48 kHz channel or, 2) an aggregation of 3 kHz, 6 kHz or 8 kHz frequency channels that are spread across a 200 kHz span within the 3 to 30 MHz frequency range. This question would establish the basis for the identification and qualification of HF MESH Networks  technical and operational characteristics for use in channelization, interference, sharing and compatibility studies between these systems and HF incumbent services within the 3-30 MHz frequency band.
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		[bookmark: recibido][bookmark: dnum]Received:	 Date 2021

Subject:	New Recommendation Mesh Network Characteristics

		Document 5C/-E



		[bookmark: ddate]

		8 July 2021



		[bookmark: dorlang]

		Original: English



		[bookmark: dsource]United States of America



		[bookmark: _Hlk69896762][bookmark: drec][bookmark: _Hlk70686485]WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION 

TECHNICAL AND OPERATIONAL CHARACTERISTICS OF MESH NETWORKS OPERATING IN THE 3 TO 30 MHZ FREQUENCY BAND



		[bookmark: dtitle1]





[bookmark: dbreak]Introduction

In recent years, wideband approaches have been proposed for increasing the capability of HF radio communications and MESH networks. These approaches use contiguous and non-contiguous (across 200 kHz) signalling bandwidths exceeding the traditional SSB voice channel bandwidth of 3 kHz, in some cases by as much as a factor 16. (48 kHz contiguous bandwidth). This recommendation provides characteristics of WBHF systems and MESH Networks for use in channel occupancy, sharing, and compatibility studies between these systems and incumbent services operating in the 3 to 30 MHz frequency band.





Attachment: 1






ATTACHMENT



WORKING DOCUMENT TOWARDS A PRELIMINARY DRAFT NEW RECOMMENDATION F.[XXX]

Characteristics of mesh networks operating in the 3 to 30 MHz frequency band

(Question ITU-R XXX/X)

(202X)



Scope



This Recommendation describes the technical and operational characteristics of Wide Band High Frequency (WBHF) systems and MESH networks to provide.



Keywords

Cognitive Radio - A radio that can be programmed and configured dynamically to use the best wireless channels in its vicinity to avoid user interference and congestion.

MIMO - A method for multiplying the capacity of a radio link using multiple transmission and receiving antennas.

MESH Network – A mesh network is a local network topology in which the infrastructure nodes connect directly, dynamically, and non-hierarchically to as many other nodes as possible and cooperate with one another to efficiently route data from/to clients.

Automatic Link Establishment – A technique for digitally initiating and sustaining HF radio communications.

Abbreviations

WBHF – Wide Band High Frequency

WHFM – Wide Band High Frequency MESH Network

ALE – Automatic Link Establishment

HF – High Frequency

kpbs – kilobits per second

SNR – Signal to Noise Ratio

OTH – Over the Horizon

Related ITU Recommendations and Reports

Recommendation ITU-R F.1610 “Planning, design and implementation of HF fixed service radio systems”

Recommendation ITU-R F.1611 “Prediction methods for adaptive HF system planning and operation”

Recommendation ITU-R F.1761 “Characteristics of HF fixed radiocommunication systems”

Recommendation ITU-R F.1762 “Characteristics of enhanced applications for high frequency (HF) radiocommunication systems”

Recommendation ITU-R F.1778 “Channel access requirements for HF adaptive systems in the fixed and land mobile services”

Recommendation ITU-R F.1821 “Characteristics of advanced digital high frequency (HF) radiocommunication systems”

Recommendation ITU-R F,2061 “HF Fixed Radiocommunication Systems”

Recommendation ITU-R SM.328 	Spectra and bandwidth of emissions

Recommendation ITU-R SM.329 	Unwanted emissions in the spurious domain

Report ITU-R BS.458 	Characteristics of systems in LF, MF and HF broadcasting



Report ITU-R F.2061 “HF fixed radiocommunications systems”;

Report ITU-R F.2087 “Requirements for high frequency (HF) radiocommunication systems in the fixed service”

Report ITU-R F.2484 “Cooperative frequency competition model and the corresponding algorithms and protocols for improving the HF sky-wave electromagnetic environment.”

The ITU Radiocommunication Assembly,

considering

a)	that the increasing use of spectrum in the HF bands for Wideband High Frequency (WBHF) applications, such as e-mail ( with and without attachments),  internet access, large file transfer and live video streaming provides a communications path for exchanging information; should be considered. 

b)	that such WBHF systems and MESH networks are not standardized in use and may have different operational and technical characteristics.

c) 	that the Technical and Operational characteristics of WBHF systems and MESH networks  providing services within the 3 to 30 MHz frequency range need to be defined on order to conduct sharing and compatibility studies between WBHF and incumbent service within the 3 to 30 MHz frequency band

noting

a)	that technical and operational characteristics of such WBHF systems and MESH networks need to be compiled

b)	that additional information on WBHF systems can be found in ITU-R Document 5B/168-E 

c)	 that although Aeronautical WBHF systems are being addressed other services within the 3 to 30 MHz frequency band other services (Fixed, Land Mobil, Maritime, Broadcasting, Radiodetermination, etc.) need to be addressed from a sharing and compatibility perspective

recommends

1 that the technical characteristics of  WBHF systems and MESH networks operating within the 3 to 30 MHZ frequency band as described in Annex 1 should be considered representative of those systems operating in the HF 3 to 30 MHz frequency band



2 that the  technical characteristics  described in Annex 1 be used as parameters in conducting sharing, compatibility, and channelization  studies between HF systems and WBHF MESH networks and incumbent services operating within the 3 to 30 MHz frequency band





TABLE OF CONTENTS

	Page 

Annex 1 – Characteristics of WBHF MESH Networks Operating in the 3 to 30 MHz Frequency Band		[X] 

1	[TEXT]		[X]

1.1	[TEXT]		[X]

2	[TEXT]		[X]

 

Editor’s Note: Will complete and update the Table of Contents when the final draft is complete. drafting of the document is complete. 


Annex 1

Characteristics of MESH Networks Operating in the 3 to 30 MHz Frequency Band


1. Executive Summary

This Recommendation provides the technical and operational characteristics of Wide Band High Frequency (WBHF) MESH Networks  operating in the 3 to 30 MHz frequency range for use in channel occupancy, sharing, and compatibility studies between WBHF systems and incumbent services operating in the 3 to 30 MHz frequency band.



2. Background 

High frequency (HF) communications typically use frequencies between  3 and 30 MHz and provide  over-the-horizon and global communications at distances of up to thousands of kilometers via sky-wave propagation with ionospheric refraction. Applications of HF communication systems include emergency communications, communications with aircraft,  communication with ships at sea, non-line-of-the-sight communications, and communications within and to regions that lack other forms or means of communication. [footnoteRef:1]   [1:  E. Johnson et al., Advanced High-Frequency Radio Communications, Norwood, MA: Artech House, 1997.] 


Today’s users of HF include government agencies, the military, amateur radio operators, aircraft, utilities, the oil and gas industry, short wave AM broadcast stations  and public-safety/disaster-recovery operations.



Over the last several decades developments have taken place to improve the design and implementation of technologies that provide voice and data communications over 3 and 6 kHz HF radio channels. These advancements include the use of cognitive radios, enhanced ALE (that includes the ability to sense and detect activity within a given channel and  adjust channel selection and bandwidth), adaptive null steering and  MIMO technology.

These technological developments,  along with economic and operational factors, have resulted in  a resurgence in the use of the HF frequency band. This has driven the need to develop technologies to accommodate more advanced voice, data  and networking services.  

[bookmark: _Hlk75258452]The deployment of WBHF Systems will support  these capabilities and would include high data rate transfers (up to 16 kbps, 240 kbps within a 48 kHz bandwidths), improved link reliability, clearer voice communications at longer distances (enhanced vocoders), modern encryption and  networking (data networks instead of point-to-point data links). This would be accomplished via WBHF communication and WBHF MESH  networks. ( A mesh network is a local network topology in which the infrastructure nodes connect directly, dynamically, and non-hierarchically to as many other nodes as possible and cooperate with one another to efficiently route data from/to clients.) These systems will operate across the HF band  will lead to better performance in contested and congested environments and  can improve link robustness. These systems will also  have the potential to interact with multiple services that are currently operating with the HF band.  Deploying such systems may require, from a channelling perspective,  the modernization of HF spectrum and potential changes to existing allocations.  



[bookmark: _Hlk75251891]These changes, should they be required, would require the identification and qualification of WBHF system technical and operational characteristics for use in channelization, interference, sharing and compatibility studies between WBHF systems and incumbent services within the 3-30 MHs frequency band. This document seeks to provide those characteristics.



3. List of Acronyms and Abbreviations 

[bookmark: _Hlk78100105]WBHF – Wide Band High Frequency

WHFM – Wide Band High Frequency MESH Network

ALE – Automatic Link Establishment

HF – High Frequency

kpbs – kilobits per second

SNR – Signal to Noise Ratio

OTH – Over the Horizon

5.2 Reports

[bookmark: _Hlk78099995]Report ITU-R BS.458 	Characteristics of systems in LF, MF and HF broadcasting



Report ITU-R F.2061 “HF fixed radiocommunications systems”;

Report ITU-R F.2087 “Requirements for high frequency (HF) radiocommunication systems in the fixed service”

Report ITU-R F.2484 “Cooperative frequency competition model and the corresponding algorithms and protocols for improving the HF sky-wave electromagnetic environment.”

5.3 Radio Regulations Appendices (2020 Edition)

Appendix 15 – “System specifications for double-sideband (DSB), single-sideband (SSB) and digitally modulated emissions in the HF broadcasting service”

Appendix 17 - “Frequencies and channeling arrangements in the high-frequency bands for the maritime mobile service”

Appendix 25 - “Provisions and associated frequency allotment Plan for coast radiotelephone stations operating in the exclusive maritime mobile bands between 4 000 kHz and 27 500 kHz.”

Appendix 26 -  “Provisions and associated Frequency Allotment Plan for the aeronautical mobile (OR) service in the bands allocated exclusively to that service between 3 025 kHz and 18 030 kHz.

Appendix 27 - Frequency allotment Plan for the aeronautical mobile (R) service and related information

4. Introduction 

In recent years, wideband approaches have been proposed for increasing the capability of HF radio communications. These approaches use contiguous and non-contiguous (across 200 kHz) signaling bandwidths exceeding the traditional SSB voice channel bandwidth of 3 kHz, in some cases by as much as a factor 16. (48 kHz contiguous bandwidth). This recommendation provides characteristics of WBHF MESH Networks for use in channel occupancy, sharing, and compatibility studies between WBHF MESH Networks and incumbent services operating in the 3 to 30 MHz frequency band. This Recommendation  contains Annexes that provide technical characteristics of WBHF MESH Network Systems operating within the 3-30 MHz frequency band.





5. Operational  Overview of Wideband HF (WBHF) and WBHF MESH Networks 

WBHF Systems will operate across the entirety of the 3 to 30 MHz frequency band and will provide, on a global basis,  digital voice (point-to-point and point to multi-point), data transfer and  database replication ( financial transactions, logistics, medical records, law enforcement data, etc.), remote sensor reporting (tsunami or meteorological buoys, ice shelf diagnostics, seismic monitoring, etc.) , emergency management and disaster relief services along with many other  services and applications such as email, FTP file transfer, chat rooms and video calls across thousands of miles

Implementation of WBHF networks will be accomplished  through the use of contiguous and non-contiguous channel bandwidths. Contiguous channel bandwidths of 48 kHz could span fixed segments of the 3 to 30 MHz frequency band .(Figure 1)  The 48 kHz bandwidth could also be accomplished by aggregating 3 to 6 kHz channels across a 200 kHz span in a non-contiguous manner. (Figure 2)



Figure 1

Contiguous Bandwidth Utilization
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Figure 2

Non-Contiguous Bandwidth Utilization
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Networking applications will be supported  through a MESH network  topology (Figure 3)



Figure 3

Example MESH Network Topology
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Description automatically generated]WBHF MESH provides for sensing the occupancy of a frequency and has a-priori knowledge programmed into it of regional restrictions on channel use.  Therefore, it can calculate and select a frequency based on availability, release it when finished and then select another frequency later.

A key aspect of a WBHF Mesh network (WHFM) is the concept of  “sub-nets” . Sub-nets  provide extensibility of the “local” mesh into a farther ranging WHFM with durability of data transport by having layers of single frequency “subnets” to route or reroute information on. The first premise in this description is that all members in any WHFM have a common capacity to receive, catalog and report local configuration of their node, including spectral conditions - to all other WHFM enabled nodes. The second premise is that some number of nodes have more than one WBHF radio and therefore can participate in more than one WHFM “subnet.” 

The ground-rule then is that each “subnet” in a WHFM is on a particular frequency for a specific period of time and can adapt its channel bandwidth to reach nodal members of its “subnet” based on their configuration (both hardware and spectral conditions) and that those nodes with dual WBHF radios can gather and re-report this same data from other “subnets” that are on a different frequency.

So with those premise and that ground-rule established by design any node can be aware of other nodes it can connect through either directly-link or neighbored-link within its frequency “subnet;” and it can identify and use those nodes within it “subnet” that have two or more WBHF radios to extend connections to nodes on other “subnets” which are on a different frequency than its own. And since it has configuration knowledge of nodes on that extended “sub-net” the originating node has record of “sub-net” time-to-live parameters either pre-set or real-time calculated based upon frequency occupation and spectral conditions.

Using WBHF RF as the means of connecting the points within the MESH network provides a mechanism for implementing global WIFI.

7.15.1 Example Applications

Some potential applications of WBHF communication and data systems include: safe SeaNet reporting (ISPS);fishery catch reporting, fishing boat position and movement reporting, real-time weather maps; general electronic mail; messages to the ship’s agent, the pilot or harbor authorities; banking terminals, especially on passenger ships safety-related information, telemetry information, updating of electronic maps, .ship to ship communication, ship to shore communication, ship to aircraft, aircraft to ship, aircraft to shore, aircraft location and telemetry, emergency services and disaster management.

WBHF services operating within the HF band have specific attributes that make them  a viable and irreplaceable solution for many emergency response requirements:

–	allows transmissions across national borders.

–	is often the only means to provide both local and beyond line-of-sight communications.

–	in mountainous areas, it may be the only terrestrial radiocommunication technology that will overcome line-of-sight obstructions by way of near vertical incidence sky-wave (NVIS)

–	is capable of supporting video, voice, data, electronic messaging and  e-mail.

–	is not dependent upon a relay (e.g., aircraft or satellite).

–	its operational cost per bit of information transmitted is considerably less than alternative radiocommunication systems.

–	generally, readily available and easily deployable.

–	can be integrated or used in conjunction with many commercial hardware products.

–	 is highly interoperable due to open standards.



WBHF Mesh Networks can be crucial for disaster relief.  They  can allow for both a centralized hub of communications as well as dependable, effective communication between points or teams in the field. When other methods are unavailable or undependable due to the nature of a disaster, HF radio in the hands of government disaster relief teams, NGOs, or humanitarian aid organizations can save lives.



WBHF disaster relief operations using the HF spectrum provide emergency radiocommunications when the telecommunications infrastructure has been disrupted or destroyed for the exchange of critical and lifesaving information between administrations, private voluntary organizations (PVOs), non‑governmental organizations (NGOs) and local public safety activities during crisis situations. WBHF channels supporting disaster relief activities are generally global in nature. The propagation characteristics of the HF portion of the radio spectrum make it most suitable for this type of operation. It offers a propagation medium in which reliable, long range and geographically expansive networks can be established, without the use of satellites, using inexpensive and easy-to-deploy equipment, which operate over a range of frequencies. 

When a disaster occurs, personnel from surrounding areas, other administrations and international agencies provide first-responder support to local disaster agencies WBHF radiocommunication offers radiocommunication supporting safety and security during these humanitarian relief operations, especially long-range communications when the telecommunications infrastructure is destroyed or disabled.

WBHF MESH networks  provide both short- and long-range support for a variety of activities including various land, maritime and aeronautical radiocommunications while serving as an integral component in an extensive fixed and mobile network capability. Due to the unique characteristics of HF radio propagation, mobile radio use can support a wide variety of critical needs specific to these public protection and disaster relief responses. 

Humanitarian relief operations that rely on the use of WBHF radiocommunication operations modes are evolving to encompass multinational organizations and treaties, responding to needs on a worldwide basis. This trend demonstrates the incalculable value and support that WBHF radio communication and data services provides on a global basis for humanitarian purposes.



Figure 4
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Editor’s Note: Add reference to ITU document dealing with Emergency Disaster Relief and excerpts thereof.















6. WBHF System Technical  Parameters 

Since WBHF MESH Network services will be operating throughout the HF frequency band the technical characteristics of HF  systems need to be quantified as a function of the  other services that are operating in the band.

Tables 1 and 2  contain technical characteristics of representative WBHF systems capable of providing MESH Network Services within the frequency space currently being utilized by  fixed, mobile, aeronautical, and maritime services. These characteristics are sufficient for general calculation to assess the compatibility between these systems and WBHF MESH Networks operating in the 3 to 30 MHz frequency band. Tables 3 and 4 list HF Fixed, Mobil, Maritime and Aeronautical system parameters.	Comment by Author: Separate this out as a separate section.

TABLE 1

WBHF Transmitter Parameters



		WBHF Transmitter Parameters

		Fixed

		Land Mobile

		Maritime

		Aeronautical



		Frequency band (MHz)

		2.8-30

		2.8-30

		2.8-30

		2.8-30



		Channel Bandwidth (kHz) 

		

		

		

		



		     Variable (3kHz to 12.0kHz)

		12.0

		12.0

		12.0

		12.0



		     Variable (3kHz to 18.0kHz)

		18.0

		18.0

		18.0

		18.0



		    Variable (3kHz to 24.0kHz)

		24.0

		24.0

		24.0

		24.0



		    Variable (3kHz to 48kHz)

		48.0

		TBD

		48.0

		TBD



		Transmitter Power (dBW) 

		36

		26

		36

		27



		Feeder Loss (dB) 

		2.2

		1.5

		2.6

		1.1



		Antenna Gain (dBi)

		14.15

		4.15

		11.15

		2.15



		Antenna Height (m)

		64

		3.65

		28.04

		1.21



		Antenna polarization

		Vertical

		Vertical

		Vertical

		Horizontal



		Antenna Type

		Broadband Omni

		Narrowband Monopole

		Broadband Dual Fan-Wire

		Narrowband Dipole



		Maximum e.i.r.p (dBW)

		34.2

		24.2

		35.7

		26.7



		Modulation

		AM/FM

		AM/FM

		FM

		FM



		Transmission

		Groundwave / Skywave

		NIVS/ Groundwave

		Skywave/NVIS/ Groundwave

		Skywave



		Typical Minimum Path Length (km)

		161

		48.2

		38.6

		19









Editors note; Identify the sources from which these parameters were taken.





TABLE 2

WBHF Receiver Parameters



		WBHF Receiver Parameters

		Fixed

		Land Mobile

		Maritime

		Aeronautical



		Frequency band (MHz)

		2.5-60

		2.5-30

		2.5-60

		2.5-30



		Channel Bandwidth (kHz)

		

		

		

		



		     Variable (3kHz to 12.0kHz)

		12.0

		12.0

		12.0

		12.0



		      Variable (3kHz to 18.0kHz)

		18.0

		18.0

		18.0

		18.0



		      Variable (3kHz to 24.0kHz)

		24.0

		24.0

		24.0

		24.0



		      Variable (3kHz to 48kHz)

		48.0

		 

		48.0

		 



		Transmitter Power (dBW) 

		N/A

		N/A

		N/A

		N/A



		IF Filter Bandwidth (kHz)

		48

		24

		48

		48



		Sensitivity (dBm)

		 

		 

		 

		 



		         SSB for 10dB SINAD

		-113

		-113

		-113

		-113



		        ISB for 10dB SINAD

		-97

		-97

		-97

		-97



		        CW for 10dB SINAD

		-116

		-116

		-116

		-116



		Signal-to-noise ratio (dB)

		 

		 

		 

		 



		       PSK

		5

		12

		8

		14



		       FSK

		8

		18

		12

		18



		      QAM

		14

		24

		20

		24



		      OFDM

		16

		26

		26

		30



		Feeder Loss (dB) 

		2.2

		1.5

		2.6

		1.1



		Antenna Gain (dBi)

		14.15

		4.15

		11.15

		2.15



		Antenna Height (m)

		64

		3.65

		28.04

		1.21



		Antenna polarization

		Vertical

		Vertical

		Vertical

		Horizontal



		Typical Minimum Path Length (km)

		161

		48.2

		38.6

		19









7. Antenna Patterns (WBHF WG)

TBD







8. Emission Spectrum (WBHF WG)

TBD



9.  Waveforms (WBHF-WG)

TBD



10.  Summary 

Typical WBHF system parameters that are representative of current WBHF systems have been provided. These parameters can be used in sharing and compatibility and channelization studies.
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		Purpose/Objective:  This is a Fact Sheet for the development of a Draft New Question regarding the accommodation of Wide Band High Frequency (WBHF) MESH networks nd services operating in the 3-30 MHz Frequency Band. Such services would include digital voice (both point-to-point and multi-point), database replications (financial transactions, logistics, medical records), remote sensor reporting (tsunami or meteorological buoys), ice shelf diagnostics, emergency services and disaster relief operations and management, email, FTP file transfer, chat rooms and video calls. over an WBHF MESH network. The spectrum channels may be contiguous (48 kHz) or non-contiguous with aggregations of 3kHz, 6kHz, or 8kHz channels across a 200 kHz frequency span.



		Abstract: In recent years aAdvancements in HF technologies and increasing demand to pass large amounts of data over HF have resulted in a need to support wider channel bandwidths in the 3 to 30 MHz frequency range.band channel requirements. (WBHF). Approaches have also  been proposed for increasing the capability of HF radio communications through WBHF technologies and WBHF MESH networks. These networks WBHF systems will be using contiguous and non-contiguous signalling bandwidths. Bandwidths ofbandwidths of 48 kHz or higher. would be required to implement these WBHF systems. This would be accomplished in two ways; 1). A a contiguous 48 kHz channel or, 2 an) an aggregation of 3 kHz, 6 kHz or 8 kHz frequency channels that are spread across a 200 kHz span within the 3 to 30 MHz frequency range. 

This question would establish the basis for the identification and qualification of HFWBHF MESH Networks system technical and operational characteristics for use in channelization, interference, sharing and compatibility studies between these  WBHF systems and HF incumbent services within the 3-30 MHz frequency band. The document seeks answers to the following questions.

What are the technical and operational characteristics for WBHF systems operating within the 3 to 30 MHz frequency range?  (e.g., transmitter power, antenna characteristics, emission characteristics, frequency tolerance, channel bandwidths, network topologies, Automatic Link Establishment (ALE) capabilities, spectrum utilization, sense and detect capabilities and other yet to be defined parameters.)

Can the 3-30 MHz frequency band accommodate WBHF systems operating across multiple services and what impact would such operations have on incumbent service channel plans and allocations within the band?

Can current protection criteria protect incumbent services from WBHF systems operating within the 3 to 30 MHz frequency band.
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Editors Note: This introduction is for the benefit of USWP-5C use during the review process. It will be removed once the document is approved for NC reviews.

Introduction

Although an existing HF Question (246) addresses some aspects of HF operations it does not address WBHF topics. The work that is proposed in this Preliminary Draft New Question is focused on WBHF operations throughout the 3 to 30 MHz Frequency Band. As such the topics that are covered by this question are unique to WBHF Systems and are not addressed through the existing HF Question. 

Resolution 1 indicates that a Working Party can produce Recommendations on anything under its purview. It also indicates that the Working Party can do so with or without a question. An additional objective of developing this question is to make other interested Administrations aware of this work and give them the opportunity to contribute to the development of Reports and Recommendations prior to the introduction of WBHF related documents at the ITU Working Party level and to enlist the aid of interested parties in moving the WBHF work forward by contributing to the development of related studies.

This question would establish the basis for the identification and qualification of WBHF system technical and operational characteristics for use in channelization, interference, sharing and compatibility studies between WBHF systems and incumbent services within the 3-30 MHz frequency band. The document seeks answers to the following questions.

1.	What are the technical and operational characteristics for WBHF systems operating within the 3 to 30 MHz frequency range?  (e.g., transmitter power, antenna characteristics, emission characteristics, frequency tolerance, channel bandwidths, network topologies, Automatic Link Establishment (ALE) capabilities, spectrum utilization, sense and detect capabilities and other yet to be defined parameters.)

2.	Can the 3-30 MHz frequency band accommodate WBHF systems operating across multiple services and what impact would such operations have on incumbent service channel plans and allocations within the band?

3.	Can current protection criteria protect incumbent services from WBHF systems operating within the 3 to 30 MHz frequency band.




DRAFT QUESTION ITU-R   #X-M/Y

Accommodating WBHF Mesh Networks Operating in the 3-30 MHz Frequency Band

(202X)



The ITU Radiocommunication Assembly,

considering

a)	that there is a necessity for efficient use of the 3 to 30 MHz frequency band;

b)	that an interchange of information on the requirements of administrations concerning the technical characteristics of Wide Band High Frequency (WBHF) equipment used in the 3 to 30 MHz frequency band would support the efficient use of the band;

c)	that an exchange of information among different administrations concerning the practices applied to the assignment of WBHF channels within the 3 and 30 MHz is of value;

d)	that a certain measure of agreement may be desirable on the characteristics of the WBHF communications equipment that are used in the border areas of neighbouring countries to minimize mutual interference;

e)	that it is desirable to determine WBHF equipment technical characteristics, to facilitate the planning of channel allocation in the fixed, aeronautical, maritime and land mobile bands and the establishment of system parameters and network topologies for use in compatibility and sharing studies;

decides that the following Questions should be studied

1	What are the technical and operational characteristics for WBHF systems operating within the 3 to 30 MHz frequency range (e.g., transmitter power, antenna characteristics, emission characteristics, frequency tolerance, channel bandwidths, etc.)?

2	To what extent will WBHF system deployment and operation across multiple services impact the present operation of existing services within the 3 and 30 MHz frequency band?

3 	To what extent will WBHF systems operating within the 3 to 30 MHz frequency range impact current channel plans?

4	What changes would need to take place from an allocation and channelization perspective to accommodate WBHF operations within the 3-30 MHz frequency band?

5.	Can current protection criteria protect incumbent services from WBHF systems operating within the 3 to 30 MHz frequency band?

further decides

1	that the results of the above studies should be included in one or more Recommendations and/or Reports;

2	that studies related to question 1 and 2 should be completed in time for WRC-23;

3	that studies related to questions 3, 4 and 5 be completed in time for WRC-27.
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		Purpose/Objective:  The purpose of this contribution is to invite and encourage relevant information from Working Party 5A that will help fulfil the goals of Resolution ITU-R 59-2 and consider contributions related to land mobile applications to the working document towards a preliminary draft new report on audio PMSE (Document 5C/192 -E) that was attached to the latest WP 5C Chairman’s report.





		Abstract:  At the Working Party 5C conference in May 2021, a new report on Audio PMSE was attached to the Chairman’s Report as Annex 11, pursuant to the goals of Resolution ITU-R 59-2. WP 5C is focused on fixed wireless services. WP 5A is thus kindly requested to consider contributions for land mobile applications related to this new report and Resolution ITU-R 59-2.
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Background

Based on input received to Working Party 5C, a working document towards a preliminary draft new report regarding audio PMSE (Document 5C/192 -E) was  attached to the Chairman’s report as Annex 11 during the Working Party 5C meeting in May 2021.  This effort is in support of the studies called for in Resolution ITU-R 59-2:

“        resolves

1     to carry out studies regarding possible solutions for global/regional harmonization of frequency bands and tuning ranges for ENG use, focused on bands already allocated, on a primary or secondary basis, to the fixed, mobile or broadcasting services, taking into account:

–	that some frequency bands have more favourable properties suitable for ENG use;

–	available technologies to maximize efficient and flexible use of spectrum;

–	system characteristics and operational practices which facilitate the implementation of these solutions;

2    to develop ITU‑R Recommendations and/or ITU‑R Reports based on the aforementioned studies, as appropriate,”

…

instructs the Director of the Radiocommunication Bureau

1	to develop a publicly accessible webpage to consolidate links to administration lists of ENG information (such as related lists or charts of permitted frequency bands developed by the applicable Study Groups) as requested in further resolves 1;



Discussion

Based on the current assignment of texts to Study Group 5 and Study Group 6, Resolution ITU-R 59-2 is under the under the purview of Working Parties 5C and 6A. However, it is noted that various uses of terrestrial electronic news gathering exist including for fixed, mobile and broadcasting applications (and in the applicable service allocations). Associated Reports/Recommendations have been developed in Working Parties 5A, 5C, 6A, including but not limited to:

ITU-R Recommendations: M.1824, F.1777, M.1637, BT.1868, BT.1871, BT.1872, BS.1116, BS.1283, and BS.1284

ITU-R Reports: BT.2069, BT.2338, and BT.2344

It is noted additional work is also continuing on the subject in several working parties.  



The United States has reviewed the content of Annex 11 to 5C/192 and has noted that some of the content is outside the scope of the Working Party 5C.  In addition, some of the frequency bands noted in the document are not allocated to the Fixed Service.



Proposal

Given the ongoing interest in Resolution 59 studies, the United States makes the following proposals:

1)  We encourage Study Group 5 to consider adding Working Party 5A as joint responsibilityto the assignment of texts with Working Party 5C, as well as noting the role of Working Party 6A for the studies called for in Resolution 59.

2) We encourage the Working Parties 5A, 5C and 6A to carefully review their ongoing activities on the topic with a view of ensuring nominimizing overlap of content, and that the Report/Recommendations developed fit within the applicable scope of the Working Party.  For those cases where a Report/Recommendation may include information pertinent to other services (scope of another Working Party), this work should be carefully coordinated through liaison statement activity.

3) To ensure work continues to progress in an effective and organized manner, we encourage the Chairs of WP5A, 5C and 6A to informally meet to discuss the best approach in addressing the studies called for in Resolution 59. For example,  should any work related to frequency bands or available technologies for ENG be developed separately in each Working Party based on application of use?  It is noted that system characteristics, to this point, have been developed in each Working Party and established as Recommendations in the appropriate series (BS./BT., F., M.).

4) As called for in Resolution ITU-R 59-2, we request that the BR develop a publicly accessible webpage to consolidate links to administration lists of ENG information, with navigation and formatting that aids in the harmonization studies intended by the Resolution. This webpage should also contain appropriate links to current and future ITU-R Reports and Recommendations on the topic, as they are developed in the ITU-R.



The United States supports the goal of Resolution 59-2 which encourages administrations to develop relevant information concerning their national ENG use (e.g. a list of frequency bands available for ENG, spectrum management practices, technical and operational requirements, and spectrum authorization points of contact, as appropriate…) for use by foreign entities during worldwide newsworthy events and to encourage administrations to consider, for harmonization purposes, frequency bands/tuning ranges used for ENG by other administrations.
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		Working Party 3L

		Christopher Behm 
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Self-registration Information 

(Credit: Mr. Allen Yang of FCC)

https://www.itu.int/en/ITU-R/information/events/Pages/online-info.aspx

There is now a two-step registration process that YOU must initiate and for which you must have a TIES account.

Step 1: Prospective participants initiate self-registration: https://www.itu.int/net4/ITU-R/events

Special Guidance from State: Note that when registration for the meeting is open, you get “1 Shot” to the registration process for all the working parties and the Study Group.  You will not be able to amend or revise your registration later on.  For example: If you initially register for WP1A, and later decide to add 1B and the Study Group, you will NOT be able to do so.  Your original request would have to be “rejected” by the Designated Focal Point (DFP) and then you would have to re-submit a new request. So, please take your time and be careful to include the Working Parties/Study Group that you plan to attend – you get “1 shot” for the block.

More guidance: If you are a Sector Member and wish to be on the US Delegation, please make sure you are registering under the US Administration and not as a Sector Member.  The US does not allow for dual-registration.  If you inadvertently registered as a Sector Member but want to serve on the US Delegation, please contact your company’s DFP to cancel (“reject”) your Sector Member registration, and re-register under the US Administration to become a member of the US Delegation.

You will receive an email from the ITU confirming that they have received your registration request.  This does not mean you are registered.

Step 2:  Your Designated Focal Point (DFP) has to approve your participation.  For the US delegation, the DFP is the Department of State.  For Sector Members, there is a DFP within your company. 

Within 3 days after the deadline for registrations established by the Head of Delegation (HoD), the DFP will send the HoD the list of those who requested registration as US delegates.  The HoD will reply with a list of approved delegates – based on regular attendance in US preparations.  The DFP will then confirm the registrations with the ITU, based on the HoD's list. 

Once this process is completed, you should receive a confirmation email from the ITU, and your name should appear under “List of Registered Participants” on the ITU-R webpage.






