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Introduction
This document provides a status update on issues affecting radars that may be of interest to SG-RFC members in particular:
· the agenda items for the World Radiocommunication Conference 2015 (WRC-15) where two of them are particular interest for meteorological radars: 1.1 and 1.17 and one with less impact: 1.12.

· the revision of some ITU-R radars recommendations in ITU-R WP 5B.

· regarding the protection of the C band meteorological radars vis à vis RLAN systems in Europe for which an European report has been approved last February.
WRC-15 preparation
Agenda Item 1.1:
Two radar frequency bands are under pressure under this agenda item: 2 700-2 900 MHz and 5 350‑5 470 MHz.

2 700-2 900 MHz

Two kinds of proposals are made for a new allocation to IMT in this frequency band. One is proposing co-frequency sharing the other is proposing a segmentation of the band. It has to be noted that there are some discussions in ITU regarding this last proposal due to the fact that ITU-R Resolution 233 mentions “that the studies include sharing and compatibility studies with services already having allocations in the potential candidate bands and in adjacent bands, as appropriate, taking into account the current and planned use of these bands by the existing services, as well as the applicable studies already performed in ITU‑R”. The proposal of a segmentation of the band is not then fully in accordance with the resolution.

Regarding the studies on co-frequency sharing, most of them conclude that in order to ensure the protection of the radars operating in this frequency band, large separation distances (> 700 km) are required. Considering the global nature of radiolocation service allocations, a conclusion could be drawn that sharing between IMT stations and radars in the same frequency band would be extremely hard to implement and that the frequency bands 2 700-2 900 MHz should be excluded from consideration as a candidate band for satisfying WRC-15 agenda item 1.1.
One study is under discussion which proposes some mitigation techniques such as the improvement of the emissions performance of the IMT transmitters, the downtilt of base station antennas to avoid main lobe coupling with the radar, RF filtering at radars and IMT base stations, would enable radar receivers to coexist with IMT systems with a frequency offset of less than 20 MHz.
At this stage, this study only covered the impact of a single IMT base station or IMT user equipment and the proponent recommended use of a Monte Carlo analysis to examine aggregate effects. Some administrations opposed the use of Monte Carlo analysis the study because this analysis method is based on probabilities of exceeding the absolute radar interference threshold, an approach not allowed by pertinent ITU recommendations and regulations.. During discussions, it was proposed to send a liaison statement to WP5B on this issue, and this proposal was rejected by JTG plenary.

5 350-5 470 MHz
This band is being studied for the introduction of RLAN systems as an extension of the existing RLAN 5 GHz frequency band. Many discussions are ongoing to define the characteristics of 5 GHz RLAN systems. This point certainly will be discussed in more detail in deliberations on the Earth Exploration Satellite Systems (EESS) item. The approach proposed for radar protection is to implement dynamic frequency selection (DFS) systems as this technique is already used in the higher frequency band used by RLAN (5 470-5 725 MHz), and we now know the impact of such usage in the 5 600-5 650 MHz frequency band (see section below).
Studies for the introduction of RLAN in the frequency bands 5 350-5 470 MHz will also need to prove the DFS efficiency to ensure protection of any type of radars including all frequency hopping radars which shall therefore be conditional to either improvement of current DFS at a worldwide level or any proposal of alternative mitigation techniques.
Agenda Item 1.17:

For this agenda item, all the existing aeronautical allocations were considered for the introduction of new Aeronautical Mobile (Route) Service (AM(R)S) allocations below 15.7 GHz in a specific ITU-R report. Three frequency bands were particularly focused on in separate ITU-R Reports to answer this agenda item: 2 700‑2 900 MHz, 4 200-4 400 MHz and 5 350-5 470 MHz.
Based on the mature studies analyzing potential compatibility between proposed wireless avionics intra-communications (WAIC) systems and incumbent services in these frequency bands, the 4 200‑4 400 MHz frequency band is the only one where sharing is feasible.
To avoid any misinterpretation in the future, an action is ongoing on the possibility to reinsert the studies made in the two frequency bands used by meteorological radar in the ITU-R report listed all the frequency bands considered under this agenda item.

Agenda Item 1.12:

Based on the results of the studies made under this agenda item, no impact on meteorological radar is foreseen. 
ITU-R recommendations
Several working documents toward preliminary draft revisions of radar ITU-R M. recommendations (1460-1, 1463-2, 1464-1 and 1465-1) are under development. It will be the opportunity to align some reference of multi-function radars and also to delete meteorological radars specified in ITU-R M.1849-0 recommendation.  M.1849 is also being updated to accurately reflect the characteristics of all ground-based meteorological radars and to add the characteristics of new radars.
Switzerland also proposed to revise this last ITU-R recommendation to add a new radar system in the 5 430-5 470 MHz. 
C band radar versus RLAN systems
Due to the large number of meteorological radar interference reports arising from the deployment of DFS equipped RLANs into the 5 600-5 650 MHz frequency band, European administrations decided in 2011 to study the DFS mechanism and the current situation regarding RLAN interference into radars.  The final report was adopted in Europe last February and is attached to this contribution for information.

Based on the information available, all investigated interference cases relate to outdoor RLAN fixed installations operating co-channel with the radar. It is also emphasized that short-term interference events have been reported but the short duration of these cases does not give the opportunity for administrations to further investigate the situation and to identify the source of the interference.

The reported interference cases fall into one of the following categories:

A- Intentional illegal use: 
· a considerable number of the reported interference cases were caused by equipment where the DFS mechanism was disabled;

· in some cases, higher gain antennas were used resulting in e.i.r.p. levels above the regulatory limits.

However, if the DFS mechanism is active and efficient, the use of higher gain antennas should not result in interference towards radars.

B- Non-compliant equipment
The two main reasons for non-compliance are the alteration or disablement of DFS settings by the user and DFS which did not function as intended (i.e., re-enabling DFS did not cause the RLAN equipment to detect the radar).
To improve the situation, the report proposed the following actions:

· initiate appropriate actions to prevent future placement of such equipment on the market (market enforcement and surveillance authorities);
· submit the equipment to a test laboratory to determine the cause of DFS mechanism failure,
· in cases where the RLAN is operating co-channel with the radar and is causing interference into the radar, market enforcement shall not allow such equipment to be operated or remain in use, the case should be passed to the national responsible market surveillance authority for an action that can end in a safeguard clause procedure to ban the considered equipment from the European market,
· equipment placed on the market at an earlier stage (compliant with an earlier standard version) should be dealt with on a case-by-case basis to resolve the interference problem;
· maintain and publish a list of non-compliant equipment for which Member States had initiated a safeguard clause,
· find solutions such that users/consumers and retailers become more aware of the existing problems with non-compliant equipment and get some guidance from authorities and such a list may help them;
· develop additional guidance to manufacturers and Notified Bodies is recommended in order to ensure that no positive opinion for the cases described above where the equipment is clearly non-compliant; and
· increase the efforts made by enforcement authorities to take appropriate action against non-compliant equipment or non-compliant operation of equipment.
It has to be noted that the findings of the report have been confirmed by a TCAM ADCO market surveillance campaign, made in parallel of the elaboration of this report, that shows quite a high percentage of non-compliant equipment among those considered. TCAM/ADCO also recommends that market surveillance authorities increase the amount of inspections on 5 GHz RLANs until the situation has improved.
It was not an easy task to elaborate and obtain approval of this report which is an important tool for the future exchange between each meteorological entity and their national regulatory authorities when solving issue of interference to meteorological radars.
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