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SUBJECT:	Proposed Contributions to ITU-R Working Party 5C

The following documents, prepared for submission to the meeting of ITU-R Working Party 5C (28 April - 11 May 2021), is provided for review/comment by the National Committee.

If a document listed below did not achieve consensus in U.S. Working Party 5C, and achieves consensus among the interested parties during the National Committee review period, send the consensus document to Paul Najarian (najarianpb@state.gov) for distribution to the ITU-R listserv, with a copy also sent to Shelli Rose Haskins (shaskins@ntia.gov).

The proposed contributions are embedded in this memo in the tables below and are accessible at https://uspreps.ntia.gov/wp5c.

The document listed in the following table achieved consensus within U.S. Working Party 5C:
	Number [USWP5C]
	Document Title
	Document

	08
	Proposal for editorials to the Preliminary draft new Report ITU-R F.[CSA]

Technical and operational characteristics of radio frequency central alarm systems operating in the fixed service in the frequency range 450-470 MHz
	




The document listed in the following table did not achieve consensus within U.S. Working Party 5C:
	Number [USWP5C]
	Document Title
	Document

	09
	Fixed Service Characteristics for WRC-23 Studies
	





Deadline for comments and resolution of all issues is noon Eastern Daylight Time, Friday, April 2, 2021.

Please provide any comments to the authors indicated on the fact sheet with copies to Shelli Rose Haskins (SHaskins@ntia.gov).  In addition to any comments provided to the authors, you should advise this office (202-647-7847) if there is a major policy problem. 
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E-Mail: Mmullinix@ctia.org



		Purpose: To complete the development of fixed service characteristics necessary for sharing studies supporting WRC-23 agenda items 1.13, 1.16, 1.17 and 1.19.  



		Abstract:  While WP5C has provided initial liaison statements to the responsible WPs for WRC-23 agenda items, additional contributions which provide updated fixed service characteristics have been discussed at the previous two meetings of Working Party 5C.  In support of the CPM23-1 deadline, WP 5C has developed draft liaison statements for several agenda items, which will need to be considered at the upcoming meeting.  NOTE: This document is not intended to address the draft liaison statements for other Agenda Items (1.2 and 1.5 in Annex 16 to 5C/135).











		Fact Sheet Preparer:         Michael Mullinix, CTIA










		Radiocommunication Study Groups

		[bookmark: ditulogo][image: ]



		

		



		

		



		[bookmark: recibido][bookmark: dnum]Received:	 Date 2021

Reference: Annex 16 to Document 5C/135	

		Document XX/-E



		[bookmark: ddate]

		Date 2021



		[bookmark: dorlang]

		Original: English



		[bookmark: dsource]United States of America



		[bookmark: drec]Fixed service characteristics for WRC-23 agenda item 1.13, 1.16, 1.17 and 1.19 studies



		[bookmark: dtitle1]





ITU-R Working Party 5C (WP 5C) was designated as a contributing group by CPM23-1 discussions for several WRC-23 agenda items that could impact the use of existing and planned fixed service operations. During the 23rd and 24th meetings of WP 5C, liaison statements were submitted to the responsible Working Parties, providing information contained in existing ITU-R Reports and Recommendations.  In order to meet the CPM23-1 established deadline for providing service characteristics and parameters required to conduct sharing and compatibility studies, WP 5C members have provided updated Fixed Service characteristics that were compiled into a draft liaison statement(s) that were carried forward as an attachment to the WP 5C Chairman’s Report.  

The United States supports sending these liaison statements, as modified in the attachments, to provide updated Fixed Service parameters for sharing and compatibility studies for WRC-23 agenda items 1.13, 1.16, 1.17 and 1.19.






		ATTACHMENT 1

Working Party 5C
(WG 5C-2)



		[bookmark: _Hlk51856294]DRAFT REPLY LIAISON STATEMENT TO WORKING PARTY 7B 
(COPY FOR INFORMATION TO WORKING PARTIES 3M, 5A, 7C AND 7D)



		WRC-23 agenda item 1.13



		Characteristics and protection criteria for fixed service systems operating 
in the frequency band 14.8-15.35 GHz





[bookmark: dbreak]Working Party (WP) 5C thanks WP 7B for their liaison statements contained in Document 5C/83 on its preparations in conducting sharing and compatibility studies with respect to the space research service for WRC-23 agenda item 1.13. WP 5C previously liaised in Document 7B/31 information on technical and operational characteristics, as well as protection criteria, with respect to systems operating in the fixed service (FS) in the frequency band 14.8-15.35 GHz.

WP 5C has received contributions containing information on additional fixed service parameters operating in the 14.8-15.35 GHz band. This information is to should be taken into account, along with the information previously provided by WP 5C, in the sharing studies for WRC-23 agenda item 1.13.

Additional FS parameters for 14.8-15.35 GHz

		Modulation

		4QAM – 4096QAM



		Channel spacing and receiver noise bandwidth (MHz)

		2.5, 3.5, 7, 14, 28, 40, 56,112



		TX output power range (dBW)

		−40~0



		Feeder/multiplexer loss range (dB)

		0~10



		Antenna gain range (dBi)

		31.9~49



		Receiver noise figure typical (dB)

		5



		Antenna Pattern

		Rec. ITU-R F.699 for single-entry interference

Rec. ITU-R F.1245 for aggregate interference







The system characteristics provided above may be used by WP 7B for WRC-23 agenda item 1.13. Studies using this information should be assessed on the basis that these parameters are put forward by WP 5C to facilitate the work for WRC-23; and these values may be updated in the future based on inputs to WP 5C. WP 5C notes the receiver noise figure in the in-force Recommendation ITU-R F.758-7 is 8 dB. The noise figure of 5 dB provided here may be used by WP 7B for WRC-23 agenda item 1.13 studies. This value may be updated in the future based on inputs to WP 5C

WP 5С would like to mention that it has considered the administrative circular CACE/955 dated 18 September 2020 which encourages administrations to provide their contributions on technical characteristics, operational parameters and protection criteria for services to support the work on relevant WRC-23 agenda items to the contributing Working Parties dealing with these services. WP 5С will take into account any additional information received from the membership related to this administrative circular as well as any other available information in the BR databases together with any information in ITU-R Recommendations and Reports and further liaise with the responsible or contributing groups by the requested deadline.

WP 5C requests to be kept informed on the progress of the studies under WRC-23 agenda item 1.13 and will provide to WP 7B any relevant updated information as noted above, before the CPM deadline of 15 June 2021, for studies under this WRC-23 agenda item. The next meeting of WP 5C is currently scheduled for 3-14 May [date] 2021.

		Status:	For action



		Contact:	Name

		E-mail: 	EMAIL 
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		ATTACHMENT 2

Working Party 5C
(WG 5C-2)



		DRAFT REPLY LIAISON STATEMENT TO WORKING PARTY 4A 
(COPY TO WORKING PARTIES 3M, 4B, 4C, 5A, 5B AND 7B 
FOR INFORMATION)



		WRC-23 agenda items 1.16 and 1.17

Characteristics and protection criteria for fixed service systems operating 
in the frequency bands 17.7- 19.7 GHz and 27.5-29.5 GHz





Working Party (WP) 5C thanks WP 4A for their liaison statements contained in Document 5C/133 (agenda item 1.16) and 5C/131 (agenda item 1.17) on its preparations for WRC-23 agenda items 1.16 and 1.17. WP 5C previously liaised in Documents 4A/45 and 4A/46 information on technical and operational characteristics, as well as protection criteria, with respect to systems operating in the fixed service (FS) in the frequency band 17.7-19.7 GHz and 27.5-29.5 GHz.

WP 5C has received contributions containing information on additional fixed service parameters operating in the 17.7-19.7 GHz and 27.5-29.5 GHz bands. This information should is to be taken into account, along with the information previously provided by WP5C, in the sharing studies for WRC‑23 agenda items 1.16 and 1.17.

TABLE 1

Additional FS parameters for 17.7-19.7 GHz 

		Modulation

		4QAM – 4096QAM



		Channel spacing and receiver noise bandwidth (MHz)

		1.25, 1.75, 2.5, 3.5, 5, 7, 7.5, 10, 13.75, 20, 27.5, 30, 40, 50, 55, 60, 110, 220



		TX output power range (dBW)

		-40~0



		Feeder/multiplexer loss range (dB)

		0~9.3



		Antenna gain range (dBi)

		32~48



		Receiver noise figure typical (dB)

		5



		Antenna Pattern

		Recommendation ITU-R F.699 for single-entry interference

Recommendation ITU-R F.1245 for aggregate interference





TABLE 2

Additional FS parameters for 27.5-29.5 GHz 

		Modulation

		4QAM – 4096QAM



		Channel spacing and receiver noise bandwidth (MHz)

		2.5, 3.5, 7, 14, 28, 30, 40, 56, 60, 112



		TX output power range (dBW)

		-40~0



		Feeder/multiplexer loss range (dB)

		0~6.3



		Antenna gain range (dBi)

		31.5~48



		Receiver noise figure typical (dB)

		6.5



		Antenna Pattern

		Recommendation ITU-R F.699 for single-entry interference

Recommendation ITU-R F.1245 for aggregate interference







The system characteristics provided above may be used by WP 4A for WRC-23 agenda items 1.16 and 1.17. Studies using this information should be assessed on the basis that these parameters are put forward by WP 5C to facilitate the work for WRC-23; and these values may be updated in the future based on inputs to WP 5C.

WP 5С would like to mention that it has considered the Administrative Circular CACE/955 dated 18 September 2020 which encourages administrations to provide their contributions on technical characteristics, operational parameters and protection criteria for services to support the work on relevant WRC-23 agenda items to the contributing Working Parties dealing with these services. WP 5С will take into account any additional information received from the membership related to this administrative circular as well as any other available information in the BR databases together with any information in ITU-R Recommendations and Reports and further liaise with the responsible or contributing groups by the requested deadline.

WP 5C requests to be kept informed on the progress of the studies under WRC-23 agenda items 1.16 and 1.17 and will provide to WP 4A any relevant updated information as noted above, before the CPM deadline of 15 June 2021, for studies under this WRC-23 agenda item. The next meeting of WP 5C is currently scheduled for [date]3-14 May 2021.



		Status:	For action



		



		Contact:	Name



		E-mail: EMAIL 

 







______________




		ATTACHMENT 3

Working Party 5C
(WG 5C-2)



		DRAFT REPLY LIAISON STATEMENT TO WORKING PARTY 4A 
(COPY TO WORKING PARTIES 3M, 5A, 5B AND 7B FOR INFORMATION)



		WRC-23 agenda item 1.19



		Characteristics and protection criteria for fixed service systems operating 
in the frequency band 17.7- 19.7 GHz





Working Party (WP) 5C thanks WP 4A for their liaison statements contained in Document 5C/130 on its preparations for WRC-23 agenda item 1.19. WP 5C previously liaised in Document 4A/44 information on technical and operational characteristics, as well as protection criteria, with respect to systems operating in the fixed service (FS) in the frequency band 17.7-19.7 GHz.

WP 5C has received contributions containing information on additional fixed service parameters operating in the 17.7-19.7 GHz band.  This information should is to be taken into account, along with the information previously provided by WP 5C, in the sharing studies for WRC-23 agenda item 1.19.

Additional FS parameters for 17.7-19.7 GHz

		Modulation

		4QAM – 4096QAM



		Channel spacing and receiver noise bandwidth (MHz)

		1.25, 1.75, 2.5, 3.5, 5, 7, 7.5, 10, 13.75, 20, 27.5, 30, 40, 50, 55, 60, 110, 220



		TX output power range (dBW)

		-40~0



		Feeder/multiplexer loss range (dB)

		0~9.3



		Antenna gain range (dBi)

		32~48



		Receiver noise figure typical (dB)

		5



		Antenna Pattern

		Rec. ITU-R F.699 for single-entry interference

Rec. ITU-R F.1245 for aggregate interference







The system characteristics provided above may be used by WP 4A for WRC-23 agenda item 1.19. Studies using this information should be assessed on the basis that these parameters are put forward by WP 5C to facilitate the work for WRC-23; and these values may be updated in the future based on inputs to WP 5C.

WP 5С would like to mention that it has considered the administrative circular CACE/955 dated 18 September 2020 which encourages administrations to provide their contributions on technical characteristics, operational parameters and protection criteria for services to support the work on relevant WRC-23 agenda items to the contributing Working Parties dealing with these services. WP 5С will take into account any additional information received from the membership related to this administrative circular as well as any other available information in the BR databases together with any information in ITU-R Recommendations and Reports and further liaise with the responsible or contributing groups by the requested deadline.

WP 5C requests to be kept informed on the progress of the studies under WRC-23 agenda item 1.19 and will provide to WP 4A any relevant updated information as noted above, before the CPM deadline of 15 June 2021, for studies under this WRC-23 agenda item. The next meeting of WP 5C is currently scheduled for [date]3–14 May 2021.

		Status:	For action



		Contact:	Name

		E-mail: 	EMAIL 







______________
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		Purpose/Objective:  This contribution is intended to educate the Fixed Service (FS) community regarding mesh network systems used for central station radio frequency mesh networks in the 450-470 MHz frequency band.   Technical and operational characteristics of fixed service radio frequency mesh network systems in this band are presented



		Abstract:  This document presents a description, technical and operational characteristics of fixed service central station radio frequency mesh network systems.  It gives an example of the implementation of this system in the United States and suggests that other administrations may have differing regulatory rules.  

Although this document should be brought to a close, several editorials were suggested by one administration at the November 2020 meeting of WP 5C without resolution as to the final form of the document.  The issues raised on the antenna type and gain are addressed in this version as well as how the performance criterion is applied.
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Introduction



This document presents a description, technical and operational characteristics of fixed service central station radio frequency mesh network systems.  It gives an example of the implementation of this system in the United States and suggests that other administrations may have differing regulatory rules.  

Although the intent was to elevate this document to DN Report at the November 2020 meeting of WP 5C, some editorials were suggested during the meeting to further clarify some technical aspects of the document, but these did not achieve resolution as to their final form by the close of the meeting.  The issues raised with respect to the antenna type and gain are addressed in this version as well as how the performance criterion is applied.  The United States suggests that this document has reached a level of maturity to warrant elevation to Draft New Report status. 







Attachment: Editorials against Annex 5 to Working Party 5C Chairman’s Report





________________________


Attachment

PRELIMINARY DRAFT NEW REPORT ITU-R F.[CSA]



Technical and operational characteristics of radio frequency central alarm systems operating in the fixed service in the frequency range 450-470 MHz



1	Introduction

Radio Frequency Central Station Alarm (RF CSA) systems make use of fixed service (FS) allocations in the frequency range 450-470 MHz.  This same frequency range is also shared with point-to-point and point-to-multipoint systems in the FS, as well as systems in the mobile service including maritime mobile, IMT and precursors, and the land mobile service.  In the 460-470 MHz frequency range the MetSat service has Data Collection Systems (DCS) and the EESS makes use of downlinks for geostationary and non-geostationary orbiting (GSO and non-GSO) spacecraft.

1.1	Description

This report presents a description of the technical and operational characteristics of fixed service radio frequency mesh network systems. Mesh radio technology is conceptually simple. Signals that need to get from a monitored alarm panel to the central alarm monitoring station may either go directly from the protected premises at the alarm panel to the receiver in the central station, or it will “hop” through other subscriber radios along the way, via one of many possible routes until it gets a confirmed delivery at the central station. Mesh networks have an inherent capability for route diversity between a pair of nodes. If one of the wireless links within a route between a pair of source and destination nodes becomes unavailable for some reason, the traffic on the wireless route will automatically be rerouted.

A typical RF CSA network design is shown in Figure 1. The wireless mesh network consists of wireless nodes, which are either customer sites, relay nodes without originating/terminating traffic, or points of interface (POI) to other networks. Wireless nodes are connected via RF signals; the end-to-end traffic is conveyed over single and/or multi-hop routes.  The use of Multipoint to Multipoint (MP-MP) systems with mesh network technology is considered an effective means of mitigating the degradation of telecommunication quality in the fixed wireless systems (FWSs) operating in frequency band 460-470 MHz. This has proven especially true in the communication of safety alarms using RF CSA mesh networks.

Figure 1

Typical RF CSA Mesh Network Configuration

[image: ]

RF CSA mesh network systems are employed to transmit data regarding events such as fires, medical emergencies, home invasions, dangerous carbon monoxide levels, and other urgent circumstances, as well as check‑in and status messages. In the United States, for example, these mesh network systems use the 460-470 MHz frequency range and operate with frequencies as specified in Table 1.  Globally, RF CSA mesh networks operate in frequency range of 450‑470 MHz. In the United States these RF CSA systems monitor at least 470 000 homes, businesses, and government facilities to report fires, medical emergencies, home invasions and other urgent circumstances, allowing central stations to alert first responders. The alarm panel in the protected premise receives input regarding an emergency condition, and activates a dedicated radio on one of the centre frequencies shown in Table 2 to relay wireless alarm signals via the mesh network to the central station, which can use this data to coordinate a response by the relevant public safety personnel.  At least 200 000 alarm radios in this band are used in many other countries, with some operating in the UHF band and some operating in the VHF band, depending on the spectrum allocation of the relevant administration.

RF CSA systems use mesh network technology to relay burglar and fire alarms as well as housekeeping messages to IP link stations (sometimes called concentrator nodes) or to the central station. Due to the nature of the networks, received signal strengths may be less than ideal, hence the interference criteria are based on the minimum discernible signal. An image of a typical RF CSA transceiver appears in Figure 2.

Figure 2

Fire Transceiver

[image: ]

In the United States, these systems operate under a low power requirement as given in national regulations [47 CFR § 90.267]. The use of RF CSA systems is increasing significantly over time, due to the reduced vulnerability of wireless alarm connections to tampering and the retirement of the traditional wired telephone network. These networks are implemented on an ad hoc basis and may include links that operate at or near the minimum discernable signal level. The RF CSA mesh networks do not include large margins in general.

2	Technical characteristics of RF CSA central station mesh network systems

The technical characteristics of RF CSA central station mesh network systems are presented in this section.

2.1	RF CSA mesh network equipment characteristics

The technical characteristics for typical RF CSA mesh network central, IP link, and subscriber stations are provided in Table 1. System characteristics obtained from industry representatives and measurements are included.

TABLE 1

Characteristics for radio frequency central alarm systems in the band 450-470 MHz 

		Parameter

		Value



		Frequency range (MHz)

		450 - 470



		Center frequencies employed in the 460-470 MHz band (MHz) (increment by 0.00625 MHz)

		See details in Table 2 below



		Receiver noise bandwidth (MHz)

		0.0125



		Maximum antenna gain range (dBi)

		21 (typical subscriber), 


101 (typical central station and IP link)





		Interference criteria (measured at transceiver input terminals) (dBW/12.5 kHz)

		-159.2



		Performance criteria

		Interference criteria should not be exceeded for more than 90 consecutive seconds



		Losses (dB for IP link and central stations)

Losses (dB for subscriber units)

		3

1





1 For a monopole antenna, omnidirectional in azimuth

TABLE 2

Center frequencies employed in the 460-470 MHz band

		Base Frequency

		Response Frequency



		460.90000

		465.90000



		460.90625

		465.90625



		460.91250

		465.91250



		460.91875

		465.91875



		460.92500

		465.92500



		460.93125

		465.93125



		460.93750

		465.93750



		460.94375

		465.94375



		460.95000

		465.95000



		460.95625

		465.95625



		460.96250

		465.96250



		460.96875

		465.96875



		460.97500

		465.97500



		460.98125

		465.98125



		460.98750

		465.98750



		460.99375

		465.99375



		461.00000

		466.00000



		461.00625

		466.00625



		461.01250

		466.01250



		461.01875

		466.01875





2.2	Interference criteria

There are many methodologies that may be used to ensure coexistence with RF CSA mesh network systems. RFI criteria have been directly measured as the level at which messages would be blocked assuming that the link(s) under investigation are operating at or near the minimum discernable signal level. This measurement has been referenced to the transceiver input in Table 1. Due to the nature of the networks, received signal strengths may be less than ideal.

2.3	Performance criteria

RF CSA central station mesh network systems are designed to deliver alarm and other messages to a central station.  The critical measure is that messages be delivered to the central station within 90 seconds. In the United States, for example, this criterion is based, in part, on the requirements of Section 26.6.5.2.2*(1) of the National Fire Protection Association[footnoteRef:1] Code 72 (Maximum Operating Time), which provides that “there shall be a 90 percent probability that the time between the initiation of a single alarm signal until it is recorded at the supervising station will not exceed 90 seconds”. [1:  	The National Fire Protection Association (NFPA) is a nonprofit organization, established in 1896 in the United States. It is devoted to eliminating death, injury, property and economic loss due to fire, electrical and related hazards. NFPA creates and maintains private, copyrighted standards and codes for usage and adoption by local governments. Alarm companies must generally comply with NFPA 72 pursuant to alarm industry standards and insurance requirements.] 
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