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Introduction
A copy of the ESA document “ESA Concerns Related to the Band 5 350-5 470 MHz” submitted to the CEPT Project Team PT D of the Conference Preparatory Group (CPG) is provided in the Annex.
ANNEX
	CPG-15 PTD #2
	

	Marseille, 14-17 January 2013
	

	
	

	Date issued: 9 January 2013
	

	Source: ESA
	

	Subject: Agenda item 1.1 - ESA concerns related to the band 5350-5470 MHz  

	

	

	Summary:
Following document 5A/150-E from the USA, last JTG decided that the band 5350-5470 MHz should be studied under agenda item 1.1 (WRC-15) for a new mobile allocation for unlicensed RLAN systems.
The European Space Agency (ESA) would like to express its concerns about this proposed allocation in view of the need to protect the high investments made by ESA and by the European Commission in this frequency band on the European project GMES (Global Monitoring for Environment and Security).
The present document provides some background about:

1. the studies for WRC-03 AI 1.5, where the compatibility between these RLAN devices and the EESS (active) instruments was considered for the 2 bands adjacent to the 5350-5470 MHz band; 

2. the decisions that WRC-03 took on this subject;

3. the decisions that consequently ESA took in the development of the GMES satellites;

4. the impact that a mobile allocation for RLANs in the band 5350-5470 MHz may have on the functionality of these satellites.

	

	Proposal:
ESA asks PTD not to support possible proposals to ITU-R JTG 4-5-6-7 to allocate the band 5350-5470 MHz to the mobile service and to develop consistent European position based on the present document. 

	

	Background:

See main body of the document.


	


1 Introduction and background

In November 2012 a document was submitted by the USA to ITU-R WP 5A (5A/150-E) to propose the consideration of the band 5350-5470 MHz for a new mobile allocation for unlicensed RLAN systems under AI 1.1 (WRC-15). 

This document indicated also that a USA law passed in February 2012 imposes that “not later than 1 year after the date of the enactment of this Act, the Commission shall begin a proceeding to modify part 15 of title 47, Code of Federal Regulations, to allow unlicensed U–NII devices to operate in the 5350–5470 MHz band.”

This document encountered strong opposition at WP 5A level by Canada, France, Japan and ESA and the proposal was therefore not furthered to JTG 4-5-6-7, arguing about the lack of evidence for the need of additional bandwidth for RLAN (not discussed here in this PTD contribution) and the risk of interfering with systems of other services operating in the band, notably EESS(active), Radiolocation and Aeronautical Radionavigation.

However, although no specific input was addressing this frequency band, last JTG decided that the band 5350-5470 MHz should be studied under agenda item 1.1 (WRC-15).

The present ESA contribution explains the concerns about this potential allocation, mainly on the basis of what happened before, at and after WRC-03 on an Agenda Item (AI 1.5) where RLANs were introduced in the 2 adjacent bands 5150-5350 MHz and 5470-5725 MHz.

This contribution contains the following sections:

Section 2:  Results of technical studies for WRC-03 AI 1.5

Section 3:  Outcomes of WRC-03 on AI 1.5

Section 4:  Consequential decisions by ESA for the GMES satellites design

Section 5:  Potential impact on GMES of RLANs in the band 5350-5470 MHz.

Section 6:  Summary and conclusions.

2 Results of technical studies for WRC-03 AI 1.5

WRC-03 AI 1.5 required "to consider, in accordance with Resolution 736 (WRC-2000), regulatory provisions and spectrum requirements for new and additional allocations to the mobile, fixed, Earth exploration-satellite and space research services,....(omissis).”

Under this AI requirements were identified for RLANs in the bands 5150-5350 MHz and 5470 5725 MHz, for a new EESS(active) allocation in the band 5470-5570 MHz, plus other requirements not relevant to this discussion. 

For what was relevant to the sharing between RLANs and EESS(active), 2 separate cases were considered. The band 5250-5350 MHz, where an EESS (active) allocation was already present and systems were already operating and the band 5470-5570 MHz, where both services were asking for a new allocation and therefore they had equal rights in terms of protection. 

2.1 5250-5350 MHz band

Recommendation ITU-R RS-1632 was agreed as the result of the sharing studies in the band 5250-5350 MHz. The following text is taken from this Recommendation:

“ From the sharing analysis contained in this Recommendation for typical spaceborne active sensors operating in the band 5 250‑5 350 MHz and high speed WLANs proposed to be deployed in the same band, it could be globally concluded that the two services are compatible given certain RLAN characteristics:

–
Indoor deployment (giving an attenuation of 17 dB with respect to outdoor systems).
–
Mean e.i.r.p.2 limit of 200 mW (or 100 mW if TPC is not used) and mean e.i.r.p. density limit of 10 mW in any 1 MHz band.

–
TPC function to ensure a mitigation factor of at least 3 dB.

–
Randomized channel selection function such as DFS function associated with the channel selection mechanism required to provide a uniform spread of the loading of the WLAN channels across the whole bandwidth available in the 5 GHz range (the assumptions made in the study for a total of 330 MHz give a density of 440 transmitters over a 20 MHz channel in the SAR footprint). “

Although ESA was not convinced by the high indoor power attenuation considered (17 dB), the result of the technical analysis was seen as a reasonable compromise. 

These conclusions were also reported in the CPM text given as input to WRC-03, although an additional method was identified there to cover the specific case presented by the Canadian administration for systems with directive antennae on the horizontal plane as alternative to the indoor limitation. There was no technical agreement about the feasibility for an administration to verify this alternative method on unlicensed devices and this disagreement was reflected in the CPM text.

2.2 5470-5570 MHz band

As mentioned above, in this band both services were asking for a new allocation and therefore the CPM text was the result of a compromise. The CPM text indicated 2 alternative methods that would give compatibility. The resulting CPM text is reported here below:

(
“in the band 5 470-5 725 MHz, the indoor and outdoor use of WAS, including RLANs, shall be restricted to a mean e.i.r.p.5 limit of 1 W and a mean e.i.r.p. density limit no greater than 50 mW in any 1 MHz;

(
in the band 5 470-5 725 MHz, WAS, including RLANs, shall implement transmitter power control (TPC) to ensure a mitigation factor of at least 3 dB on the average output power of the devices. If TPC is not implemented, the power limits given above shall be reduced by 3 dB;

(
in the bands 5 250-5 350 and 5 470-5 725 MHz, WAS, including RLANs, shall implement mitigation techniques such as DFS to avoid co-channel operation with other terrestrial systems, notably radar systems (see PDNR ITU-R M.[8A‑9B.RLAN.DFS]). The devices shall also be designed to ensure a near uniform spread of the loading across the available spectrum of the devices to improve the sharing with satellite services. “

The compromise agreement on these values was based on the fact that the band 5470-5570 MHz would be used by EESS(active) only for high bandwidth systems requiring more than the lower 5250-5470 MHz allocation. These systems are typically altimeters that present a better resilience to interference than SAR systems.
Here too, an alternative set of RLAN limits was defined in the CPM text to cover the Canadian case (see 2.1 above).

3 Outcomes of WRC-03 on AI 1.5

Although the technical inputs from the CPM text were rather clear, at WRC-03 the delegates dealing with AI 1.5 were faced with a non-technical issue. Indeed, the USA had already developed their national standard for RLAN in the 5250-5350 MHz band that was not in line with the CPM conclusions. 

Discussions went on at WRC-03 about the fact that an administration could develop alternative limitations for RLAN as long as they were providing the same protection to the other services of the limitations identified by CPM. Furthermore these alternative limitations were not specified and were supposed to be left to the administration to develop.

A very long debate went on about this point and the final compromise solution is the one contained in WRC-03 Resolution 229, editorially revised at WRC-12. The relevant parts are reported here below:

“Resolves

1
that the use of these bands by the mobile service will be for the implementation of WAS, including RLANs, as described in Recommendation ITU‑R M.1450;
…/…

4
that in the band 5 250-5 350 MHz, stations in the mobile service shall be limited to a maximum mean e.i.r.p. of 200 mW and a maximum mean e.i.r.p. density of 10 mW/MHz in any 1 MHz band. Administrations are requested to take appropriate measures that will result in the predominant number of stations in the mobile service being operated in an indoor environment. Furthermore, stations in the mobile service that are permitted to be used either indoors or outdoors may operate up to a maximum mean e.i.r.p. of 1 W and a maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band, and, when operating above a mean e.i.r.p. of 200 mW, these stations shall comply with the following e.i.r.p. elevation angle mask where ( is the angle above the local horizontal plane (of the Earth):
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5
that administrations may exercise some flexibility in adopting other mitigation techniques, provided that they develop national regulations to meet their obligations to achieve an equivalent level of protection to the EESS (active) and the SRS (active) based on their system characteristics and interference criteria as stated in Recommendation ITU‑R RS.1632;
6
that in the band 5 470-5 725 MHz, stations in the mobile service shall be restricted to a maximum transmitter power of 250 mW 3 with a maximum mean e.i.r.p. of 1 W and a maximum mean e.i.r.p. density of 50 mW/MHz in any 1 MHz band;

7
that in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, systems in the mobile service shall either employ transmitter power control to provide, on average, a mitigation factor of at least 3 dB on the maximum average output power of the systems, or, if transmitter power control is not in use, then the maximum mean e.i.r.p. shall be reduced by 3 dB;
8
that, in the bands 5 250-5 350 MHz and 5 470-5 725 MHz, the mitigation measures found in Annex 1 to Recommendation ITU‑R M.1652 shall be implemented by systems in the mobile service to ensure compatible operation with radiodetermination systems“
Two main differences are to be noted between this resolution and the results of the studies given in the CPM text:
1- The introduction in resolves 4 of the not-quantified concept of “predominant number of stations indoor”, as opposed to the indoor–only concept indicated by the ITU-R studies reported in the CPM text.

2- The addition of resolves 5 that de-facto gives total free-hand to any administration to decide their own solution regardless of the ITU-R study results. 

The addition of resolves 5 gave therefore no real assurance of protection for the EESS(active) systems.

4 Consequential decisions by ESA for the GMES satellites design.

After WRC-03, the CEPT introduced regulations for RLANs in line with the CPM conclusions, in particular with the indoor-only limitation in the band 5250-5350 MHz, in line with the ECP agreed for this AI at WRC-03. 

Unfortunately this wasn’t the case for many other administrations in other Regions. 

ESA at the time had 2 satellites with SAR systems operating in the band 5250-5350 MHz (ERS-2 and Envisat). But that was also the time when the definition of the EC project GMES (Global Monitoring for Environment and Security) was starting (see Annex 1 to this document).

GMES requires, among others, a set of satellites carrying 5 GHz SAR instruments. These satellites are called Sentinel-1A, -1B and -1C. 

Facing with the decision of where to operate these SARs, ESA decided to take the safe option of designing them within the 5350-5470 MHz sub-band. Given the very high level of European investments associated to this project, ESA couldn’t afford the risk of having SAR imaging of large parts of the world surface interfered by RLAN systems operating in the band 5250-5350 MHz outdoor and/or without mechanisms to limit their emissions to the required levels. The band 5250-5350 MHz was therefore excluded in favour of the “safer” 5350-5470 MHz band.

The Sentinel-1 development is already well advanced, with the first satellite of this series planned for launch this year (2013).

5 Potential impact on GMES of RLANs in the band 5350-5470 MHz.

The idea of introducing RLANs also in the band 5350-5470 MHz would obviously put back at risk the whole Sentinel-1 satellite series and the many GMES data exploitation initiatives that are based on the availability of proper satellite data.

The interference coming from multiple RLANs is seen by a SAR as an unpredictable increase of the noise level, not distinguishable from the real signal to be measured, even in post-processing.

This implies that measurements of any area where these RLANs may be deployed could be distorted by interference. This will include land and coastal areas, that are a fundamental part of the SAR investigation scope.

It is to be noted that the location and density of unlicensed devices like RLANs are not known to anybody, including the administrations. 

Furthermore, although not directly relevant to ESA, it is also worth mentioning here that other critical services like Aeronautical Radionavigation and Radiolocation could be affected by the RLANs introduction in this band.

6 Summary and conclusions.

· The current ITU regulations for the band 5250-5350 MHz do not offer a guarantee of protection to all  EESS(active) systems and in particular SAR systems.

· The ITU regulations for the band 5470-5570 MHz are even less suitable for SAR systems of the EESS(active) service. This was already known and agreed at WRC-03, since the band was meant for use by other types of instruments (altimeters) probably less sensitive to the potential RLAN interference.

· The band 5350-5470 MHz represents the only “safe” band for SARs and was therefore selected as the band where to operate the Sentinel-1 satellites for GMES. 

· The European Commission and ESA (and hence all its members) made large investments of several billion Euro in the frame of GMES.

· The idea of introducing RLANs also in the band 5350-5470 MHz would put at risk the whole Sentinel-1 satellite series and the many GMES data exploitation initiatives that are based on the availability of proper satellite data. Other important services may also suffer interference from RLANs in this band.

In conclusion, ESA asks PTD not to support possible proposals to ITU-R JTG 4-5-6-7 to allocate the band 5350-5470 MHz to the mobile service and to develop consistent European position based on the present document.
Annex 1

GMES description

As the most ambitious Earth observation programme to date, Global Monitoring for Environment and Security (GMES) will provide, accurate, timely and easily accessible information to improve the management of the environment, understand and mitigate the effects of climate change and ensure civil security. 
This ambitious Earth observation programme is headed by the European Commission (EC) in partnership with the European Space Agency (ESA) and the European Environment Agency (EEA). 

ESA coordinates the delivery of data from upwards of 30 satellites and the EEA is responsible for data from airborne and ground sensors, while the EC, acting on behalf of the European Union, is responsible for the overall initiative, setting requirements and managing the services. 

Managed by ESA, the Space Component is in its pre-operational stage, serving users with satellite data currently available through the GMES Contributing Missions at national, European and international levels. GMES will become operational after launch of the first Sentinel mission. 



Sentinel-1

ESA is developing five families of Sentinel missions specifically for GMES, the first of which is scheduled to launch in 2013. The Sentinels will provide a unique set of observations for GMES, starting with the all-weather, day and night radar images from Sentinel-1 to be used for land and ocean services. 

Sentinel-2 will deliver high-resolution optical images for land services and Sentinel-3 will provide data for services relevant to the ocean and land. Sentinel-4 and Sentinel-5 will provide data for atmospheric composition monitoring from geostationary and polar orbits, respectively. 

The ground segment, facilitating access to Sentinel and Contributing Mission data, completes the GMES Space Component. 

The Space Component forms the European contribution to the worldwide Global Earth Observation System of Systems (GEOSS). 

The In situ Component is managed by the European Environment Agency and focuses on data acquired by a multitude of sensors on the ground, at sea or in the air. These data come from European and non-European organisations. 

GMES provides a unified system through which vast amounts of data, acquired from space and from a multitude of in-situ sensors, are fed into a range of thematic information services designed to benefit the environment, the way we live, humanitarian needs, and support effective policy-making for a more sustainable future. 

These services fall into six main categories: services for land management, services for the marine environment, services relating to the atmosphere, services to aid emergency response, services associated with security and services relating to climate change. 

In essence, GMES will help shape the future of our planet for the benefit of all. ESA is contributing by providing a proven framework for the development of operational systems on behalf of the user community, paving the way for investment in future generation systems. ESA is exploiting its 30 years of expertise in space programme development and management to contribute to the success of GMES. 

More detailed information about the GMES initiative can be found at this web address: http://www.sciencedirect.com/science/article/pii/S0034425712000612

From the financial point of view, the first 2 phases of the GMES space segment have already seen an investment by ESA and the EC of 2.2 Billion Euro. The successive phases aimed at covering additional missions and some recurring satellites are expected to require similar amounts.

It is to be noted that the space segment is only one element of the GMES initiative, for which large additional investments on the ground segment are on-going under the direct management of the EC. 

_________

* If restricted access is selected the WMO Document will only be accessible to the WMO WIKI registered users.


2	The mean e.i.r.p. refers to the e.i.r.p. averaged over the transmission burst at the highest power control setting.


5 	"Mean power" refers here to the e.i.r.p. during the transmission burst which corresponds to the highest power, if power control is implemented.


3	Administrations with existing regulations prior to this Conference may exercise some flexibility in determining transmitter power limits.
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