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1  Background

[To include a short history of the development of unwanted emission Recommendations in the ITU-R.

Suggest ITU-R Working Party 1A members provide text. Related ITU-R documents include: Recommendation 66 (Rev. WRC-97), Agenda Item 1.8.1 (WRC-2000), Question 211/1, etc.]  

Unwanted emission masks in the out-of-band domain for radiodetermination primary radar systems are contained in Recommendation ITU-R SM.1541, Annex 8. The ITU-R out-of-band emission masks for primary radars systems are intended to recommend an acceptable degree of electromagnetic compatibility among radar systems, and between such systems and those of other radio services sharing the frequency spectrum.  In the development of the out-of-band emission masks for radiodetermination primary radar systems, it was the view of several administrations that there was a need to further investigate the state-of-the-art radar systems and their ability to suppress unwanted emissions.  As a result of this recognition, it was agreed to include a “design objective” addressing the feasibility adopting more stringent requirements for primary radars with regard to the “roll-off" of out‑of-band (OOB) emissions.  This “design objectives” is highlighted in Recommendation ITU-R SM.1541, Annex 8, Note 3.

Pursuant to further studies regarding the out-of-band emission masks for primary radars systems, A Joint Raporteurs Group (JRG) 1A-1C-8B was established in November 2003.  Document 8B/36, 3 February 2004, contains the Proposed Terms-of-Reference for the JRG and original Draft Work Program for the JRG.  The Terms-of-Reference for the JRG set forth by the cognitive ITU-R Working Parties is provided in Annex 1.  Also, related to addressing the “design objective”, Working Party 8B revised ITU-R Question 202/8, Unwanted emissions of primary radar systems, (See Question 202/8-3, 2004).  Under the terms-of-reference, the review of primary radar unwanted emissions in the out-of-band domain was to be completed by 2006.

2  Introduction

The JRG held [four] meetings to address the items in the Terms-of-Reference assigned by the cognitive ITU-R Working Parties.     

1.
First meeting: July 13-15, 2004


Location: Geneva, Switzerland


Participants:  24 participants representing eight administrations

2. Second meeting: 24-26 May 2005
Location: Southampton, United Kingdom

Participants:  31 participants representing eight administrations

3. Third meeting: January 17-19, 2006

Location: Boulder, Colorado, United States

Participants:  

4. Forth meeting: TBD 

Location: Germany


Participants:  
A list of participants in the JRG meetings, and their affiliation are provided in Annex 2.

At each meetings of the JRG, the Work Program was reviewed and changes made at each meeting based on contributions to the JRG.  To effectively carry out the tasks in the Work Programme, the JRG established several Drafting Groups to effectively create a means of correspondence between meetings.  The final Work Program of the JRG along with the associated contributions related to each task is provided in Annex 3.

At the second meeting, it was the view of JRG members that based on several contributions that the scope of the task before the JRG should be expanded to address the necessary bandwidth (-20 dB) and -40 dB bandwidth formulas of several types of modulations (FM-pulse, phase-coded pulse and FMCW).  This expansion of the task before the JRG was due to changes in radar technology in recent years.  The original task before the JRG was to address only the “design objective” of Recommendation ITU-R SM.1541 which was limited to the roll-off from the -40 dB bandwidth.  It was the consensus of the group that it was necessary to establish the necessary bandwidth (-20 dB) and -40 dB bandwidth formulas prior to addressing the feasibility of a more stringent roll-off from the -40 dB bandwidth.

Recognizing the expanded work program before the JRG, drafting groups were formed for specific tasks to effectively create a means of correspondence between meetings.  The JRG assigned a Priority 1 to tasks associated with the establishment of the necessary bandwidth (-20 dB) and -40 dB bandwidth formulas. A Priority 2 was assigned to addressing the roll-off from the -40 dB badwidth.  It was also proposed that radar output devices be separated into two groups: cross-field devices (e.g., magnetrons), and other devices (linear-beam (TWT, klystrons, twystrons) and solid-state devices).  Also, the JRG recognized that the task of reviewing primary radar unwanted emissions in the out-of-band domain may not be completed by 2006.

3
Summary of proposed changes to Recommendation ITU-R SM.1541, Annex 8, Primary radars

The following is a summary of proposed changes to the Recommendation ITU-R SM.1541, Annex 8, Primary radars, as a result of studies completed by JRG 1A-1C-8B.  The reason for the proposed change and associated contributions are provided.

3.1 
Incorporate the Radio Regulation pertaining to the requirement to retain the emissions within the necessary bandwidth within the allocated band in accordance with Article 11 – Notification and recording of frequency assignments (11.30 and 11.31 a), and Rules of Procedure (5 and 5.1).

Reason:  Recommendation ITU-R SM.1541 does not state the requirement to retain the emissions within the necessary bandwidth in the allocated band (NTIA Manual Section 8.2.18).   In addition, ITU-R regulations require the emissions within the necessary bandwidth to be in the allocated band (Article 4, Assignment and use of frequencies, 4.5; and Rules of Procedures related to Article 4.5).


Contributions: JRG-47.

Status:  DRAFT text has not been incorporated in Section 2.

3.2 Incorporate reference to Recommendation ITU-R M.1314, Reduction of unwanted emissions of radar systems operating above 400 MHz, in Section 1.

Reason:  Reference to Recommendation ITU-R M.1314 would be beneficial since it addresses radar design factors that affect unwanted emissions characteristics.

Contributions: None

Status:  DRAFT text has not been incorporated in Section 1. 
 

3.3
Revision of the necessary bandwidth (-20 dB) and -40 dB bandwidth formulas for FM-pulse radars.


Reason:  The current necessary bandwidth (-20 dB) was determined to be two generous.  Also, the -40 dB bandwidth formula for radars with compression ratios in the order of 100 was viewed as appropriate.  However, the current -40 dB bandwidth formula was viewed to be very generous for large compression ratios in order of 10000 and greater.


Contributions: JRG-7, 10, 12, 13, 17, 19, 21, 32, 33, 37, and 38

  
Status:  Work continuing and under review in Drafting Group 2.

3.4
Revision of the necessary bandwidth (-20 dB) and -40 dB bandwidth formulas for coded pulse radars. 


Reason:  The current formulas for coded pulse radars is a function of chip rise/fall time.  The rise time of a chip is difficult to measure for minimum shift keying (MSK) radar systems.

Comment:  Should the RSEC 40 dB bandwidth formula for coded pulse radars be a function of rise/fall time?

Contributions: JRG-7.

Status:  Work not started. See item 4.2.d of the JRG Work Program (JRG-43).

3.5
Revision of the roll-off from the -40 dB bandwidth from 20 dB per decade to XX dB per decade.


Reason:  Reduced out-of-band emissions will also enhance compatibility between radar systems and adjacent band systems.  There has been a significant increase in reported cases of adjacent band interference in the last 10 years.


Contributions: Doc. JRG-7, 14, 16, 20, 22, 34, 36, 39, 40 and 42


Status:  Work continuing. See item 4.3 of the JRG Work Program (JRG-43).

4
Working document towards Preliminary Draft Revision of Recommendation ITU-R SM.1541, Annex 8

The provision of a revised version of Recommendation SM.1541, Annex 8, is provided in Annex 4 of this document.

5
Comments on the future of Annex 8

Possible exceptions and their future development.

The continuing impact of new technology.

The application of the proposals to advanced systems with sophisticated operational requirements.

6
The means by which the JRG proposals might be implemented

The relationship between the ITU Recommendation (as amended) and the Radio Regulations and the time scales in which any proposals should be implemented.

7
Additional issues during the course of the JRG work programme

To be developed.

8
Other aspects

To be developed.

ANNEX 1

JRG-1A-1C-8B Terms-of-Reference

The Joint Rapporteur’s Group will:

1
review the current ITU-R limits for unwanted emissions in the out-of-band domain contained in Annex 8 of Recommendation ITU-R SM.1541, and assess the feasibility of establishing guidance to promote more effective and efficient use of the spectrum by radar stations in the radiodetermination service. Propose draft revisions to ITU-R SM.1541 as appropriate;

2
conduct studies on the boundary between the out-of-band and spurious domains of primary radars using magnetrons taking into consideration ITU-R Recommendation 75 (WRC-03);

3
review and propose modifications to other ITU Recommendations and Reports associated with radar unwanted emissions as appropriate;

4
make efforts to conduct the work of JRG 1A/1C/8B by correspondence to the extent possible.

ANNEX 2

List of Participants

ANNEX 3

Final Work Program

ANNEX 4

WORKING DOCUMENT TOWARDS PRELIMIARY DRAFT REVISION OF  RECOMMENDATION  ITU-R  SM.1541, ANNEX 8
Unwanted emissions in the out-of-band domain

(Question ITU-R 211/1)
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