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1.1 Agenda item 1.4

“to consider frequency-related matters for the future development of IMT‑2000 and systems beyond IMT‑2000 taking into account the results of ITU‑R studies in accordance with Resolution 228 (Rev. WRC-03)” 

Under agenda item 1.4, WRC-07 is requested to consider spectrum requirements and potential frequency ranges suitable for the future development of IMT‑2000 and systems beyond IMT‑2000 (hereafter referred to as IMT).

The focus is currently on bands below 6 GHz in which a number of meteorological applications are operating, in the 2700-2900 MHz (meteorological radars) and 5250-5650 MHz bands (EESS and meteorological radars).

2700-2900 MHz band

Approximately 40 administrations operate airport surveillance and meteorological radars in the 2700-2900 MHz band. The operation of these radars provides a crucial role in the immediate meteorological and hydrological alert processes and represent the first line of defence against loss of life and property in flash flood and severe weather events.

While some administrations have a low number of systems in operation, the associated geographical area of some of these countries is small and use in neighbouring countries must be considered as well when determining the availability of spectrum. For many administrations that currently do not use the band or use the band lightly, loss of spectrum may also limit implementation of additional airport surveillance radars and meteorological radars as the requirements for deployment of additional systems are growing.

Numerous ITU-R studies have already been undertaken in preparation for WRC-2000 and WRC-2003 on the compatibility between radars and IMT-2000 and IMT-Advanced like systems, showing that the utilization of the 2700-2900 MHz band by IMT systems is not feasible.  This conclusion was confirmed by WRC-2000 when the decision was made to not allocate this band to the mobile service for use by IMT-2000, and when WRC-2003 removed the specific reference to this band in the WRC-2007 IMT-related agenda item (1.4).

The outcome of new ITU-R studies show identical results as the ones prepared for WRC-2000 and WRC 2003.  Those studies show large separation distances (up to hundreds of kilometres) are required between meteorological radars and IMT systems in order to avoid interference to both the radars and IMT systems.  Recent documents submitted to the ITU-R contain unsupported claims that IMT systems should be able to mitigate interference from radars.  The documents contain no tests or analysis to back those claims.  In addition, interference from the IMT systems to the radars is not adequately addressed.

In summary, the conclusions of new studies have not changed from the studies that were completed for WRC-2003.  Large separation distances, up to hundreds of kilometres, are needed to prevent interference to both the incumbent radars and IMT systems.  No studies have been submitted to prove that IMT or radar systems can mitigate interference.   Some administrations may not use the 2700-2900 MHz band extensively for radar systems in order to use the band for IMT operations.    However, the large separation requirements between radars and IMT systems in the 2700-2900 MHz band often extend a significant distance into one or more adjacent administrations, impacting their ability to reliably operate radar systems. 

5250-5650 MHz band NOTE: Is this section needed any longer?  The current CPM text does not raise this frequency range in any manner.  Including unneeded text detracts from the issue that does need to be addressed in the CPM text. 
There are currently several hundreds of meteorological radars worldwide in the 5470-5650 MHz band that play a crucial role in the meteorological and hydrological alert processes and represent the first line of defence against loss of life and property in flash flood events and severe weather.
Also, the data from the EESS (active) sensors in the 5250-5570 MHz band are currently assimilated in meteorological models.

It appears that the 5 GHz band is currently under study for possible IMT-2000 identification for nomadic/local wireless access, taking advantage of the new Mobile Service allocation decided at the WRC-03. It should be noted that this new allocation has only been made to cover RLAN applications under strong regulatory limitations such as power control or DFS to protect EESS in the 5250-5350 and 5470-5570 MHz band and Radars (including meteorological radars) in the 5470-5725 MHz band.

Even though such IMT-2000 identification in the 5 GHz range would be made under the related regulatory limitations that apply to RLAN, WMO feels that there is a risk that once the band is identified for IMT-2000, there could be future initiatives to reopen the issue in order to relax or even withdraw the current limitations, as is the case under agenda item 1.9 (WRC-07) for the Broadcasting Satellite Service in the 2500-2690 MHz band. 

Taking into account the 2700-2900 MHz studies prior to WRC-2000 that had  concluded non compatibility between IMT-2000 and radars, WMO is strongly opposed to any IMT identification in the 2700-2900 MHz and 5250-5650 MHz bands.

2   Proposal:  The World Meteorological Organization proposes the following changes to the CPM text:  NOTE TO SG-RFC:  The text below is the U.S. proposal to the CPM.  It was written by NOAA, so I believe it addresses meteorological concerns.  It is presented here as a starting point for the SG-RFC.  The SG-RFC may edit further as needed.  However, the ability of the WMO, having observer status, to make proposals to the CPM is sometimes questionable.  There is benefit to having a WMO proposal align closely with an administration proposal so at least one administration can ask the Chairman that the WMO proposal and interventions be considered.
1/1.4/4.2
Summary of technical and operational studies and relevant ITU-R Recommendations and Reports

The status of sharing studies prepared in accordance with Resolution 228 (Rev.WRC-03) and relevant to the candidate bands is summarized below.

Bands below 1 GHz 

…

Bands between 2 000 and 3 400 MHz

Recommendation ITU-R M.1461-1 provides guidance for determining the potential for interference between radars operating in the radiodetermination service (RDS) and systems in other services. Recommendation ITU-R M.1464-1 provides the characteristics of radiolocation radars and the characteristics and protection criteria for sharing studies for aeronautical radionavigation and meteorological radars in the radiodetermination service operating in the frequency band 2 700-2 900 MHz. 
Report ITU-R M.2039 provides IMT-2000 parameters and interference criteria.

Sharing studies have been conducted and others are currently underway within the ITU-R to investigate sharing between the aeronautical radionavigation service (ARNS) and meteorological radars and IMT-2000 and IMT-Advanced systems in the 2 700‑2 900 MHz band.

Studies completed thus far show that interference between incumbent radars operating in the band 2 700‑2 900 MHz and IMTsystems will occur to ARNS and meteorological radars on a co-channel basis. Separation distances of greater than 100 km between the radar and the nearest macro, micro, and pico IMT network s are necessary in order to protect radar operations, and distances of hundreds of kilometers are necessary in order to protect IMT operations. 
A significant percentage of ARNS and meteorological radars that are deployed throughout the 
2 700-2 900 MHz band is close to cities and/or airports (i.e. target locations for micro and pico IMT base stations). These radars perform operations critical to safety-of-life and protection of life and property. As a result, it is likely that the need to “coordinate” the deployment of IMT systems over extended exclusion zones could drastically limit the scope of IMT deployment. In many regions IMT deployment within the band could impose serious constraints on radar operations and future radar deployments. In countries, where even a low number of radars are operated in the band, interference could preclude use of band within that administration and in adjacent administrations.

With respect to the incumbent radars, some recent documents have claimed that carrier separations of 5 to 15 MHz, when coupled with additional interference mitigation techniques, may be applied to potentially reduce separation distances. These documents did not contain technical analyses to substantiate the claims that carrier separation and mitigation techniques may potentially reduce separation distance. In addition, these concepts were not coordinated with Working Party 8B prior to completion of the draft CPM text.
Analysis of interference from radars into IMT networks show that interference will be present even with radars at distances of hundreds of  kilometers from IMT networks.  Recent documents submitted to the ITU-R state that this interference may not seriously affect quality of service due to the radar’s pulse characteristics and the error correcting features of the IMT devices. 

These documents did not contain technical analyses to substantiate the claims that pulsed interference may not seriously affect IMT quality of service. In fact, operational experience with compatibility between radars and other digital communications systems indicates the opposite.
Given that radars and digital communications systems are incompatible, the results of studies completed to date show large separation distances (precluding deployment in many urban areas where IMT spectrum is most needed) confirming that this band is not suitable for deployment of IMT-2000 and IMT-Advanced.

…
1/1.4/5
Candidate bands for the future development of IMT-2000 and systems beyond IMT‑2000

…

2 700-2 900 MHz advantages 

This band is near the bands already identified for IMT-2000, which may facilitate the use of the same antenna as in the band 2.5-2.69 GHz and would present similar propagation conditions.

In some administrations only a limited number of radar systems are deployed in this band.

2 700-2 900 MHz disadvantages

The band is allocated on a primary basis and used for aeronautical radionavigation, a safety of life service, in all three ITU-R Regions and is used for ground-based meteorological radars under No. 5.423.

Studies completed to date show large separation distances, on the order of hundreds of kilometers, are required to avoid interference. Even in countries, where a low number of radars are operated in the band, interference could preclude use of band within that administration and in adjacent administrations. Documents providing techniques to reduce the separation distance have no supporting technical analysis to support those claims.
 …

