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Abstract

The Joint Task Group 4-7-8-9 of the International Telecommunications Union – Radiocommunication has been charged with Conference Preparatory Material (CPM) documentation to support the World Radio Conference 2003 agenda item 1.5 on 5GHz issues.  Included in this spectrum discussion is the European Regulatory Commission’s request for Radio Local Area Network allocation.

If 802.11a vendors expect to sell systems beyond US borders (U-NII rules) efforts are required to interact with ITU-R study groups and perform spectrum sharing studies with existing allocation users.  Current sharing studies, conducted by the satellite community, conclude that a single outside RLAN emitter could interfere with their operation.  A definition document is required to more accurately quantify the RLAN characteristics and it’s typical deployment.  The Regulatory group will be working this paper at the November meeting.

Joint Task Group 4-7-8-9 of the International Telecommunication Union – Radiocommunication (ITU-R) held the formation plenary meeting in Geneva Switzerland during the week 9-13 October, 2000.  The meeting focus was the creation of Conference Preparatory Material documents to support the World Radio Conference 2003 (WRC 03) agenda item 1.5 on 5GHz issues.  An agenda issue is European Regulatory Commission’s request for Radio Local Area Network (RLAN) spectrum allocation.

The meeting produced a Draft CPM text (Document 4-7-8-9/Temp/8-E) containing the framework for the required data that will be filled out at subsequent meeting from input provided by the technical expert groups.  The WRC 03 agenda item 1.5 is “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, and to review the status of the radiolocation service in the frequency range 5150-5725 MHz, with a view to upgrading it, taking into account the results of ITU-R studies;”

Resolution 736 (WRC 2000) resolves:

1
allocation of frequencies to the mobile service in the bands 5150-5350 MHz and 5470-5725 MHz for the implementation of wireless access systems including RLANs;

2
a possible allocation in Region 3 to the fixed service in the band 5250-5350 MHz, while fully protecting the worldwide Earth exploration-satellite (active) and space research (active) services;

3
additional primary allocations for the Earth exploration-satellite service (active) and space research service (active) in the frequency range 5460-5570 MHz;

4
a review, with a view to upgrading, of the status of frequency allocation to the radiolocation service in the frequency range 5350-5650 MHz,

JTG 4-7-8-9 will build on expertise that already exists within other groups in the development of the CPM text, and only perform technical investigations in those areas as deemed required.  For example, Work Party 7C, and Joint Rapporteur Group 8A-9B has been assessing the feasibility of satellite-RLAN sharing.  Liaison statements requesting input data were generated to these and other groups such as WP 4A, and WP 8B.

There are four study items that have been identified to satisfy Resolution 736 resolve 1 that addresses RLANs.  These are identified in the Draft CPM document (JTG 4-7-8-9/8(Rev.1)-E) as items 2.2.3.1.1 through .1.4.

2.2.3.1.1  Sharing between mobile service and mobile-satellite service feeder links
This topic was investigated during the 1998-2000 ITU-R study period and Recommendations were created to provide guidance on e.i.r.p., density, operational restrictions, power flux-densities limits, and the methodology for assessing interference from RLANs into non-GSO MSS feeder links.  The group felt that unless WP 4A made changes, the Recommendations would stand, a liaison statement was sent to WP 4A requesting clarification.

2.2.3.1.2  Sharing between mobile (RLAN) and Earth exploration-satellite (active) services

This is for sharing in 5250-5350 MHz, where studies are ongoing within WP 7C and JRG 8A-9B.

Also for sharing in 5470-5570 MHz, where studies are required.

2.2.3.1.3  Sharing between mobile (RLAN) and radionavigation services

Aeronautical radionavigation in 5150-5250 MHz

It is assumed that the allocation is not used.

Maritime radionavigation in 5470-5650 MHz

JRG 8A-9B has some information on this i.e. Document 8A-9B/169, 1999

2.2.3.1.4  Sharing between mobile (RLAN) and radiolocation services

New study required from JRG 8A-9B and WP 8B

At a sidebar meeting an element that has been identified as incomplete is with the characterization of RLAN technology and utilization.  ETSI and IEEE members are preparing a strawman document with initial thoughts for presentation at the upcoming 802.11 Tampa meeting for discussion and enrichment.  The intent of the 802 Regulatory committee is to prepare the document at the Tampa meeting and gain approval of it for submission to the ITU-R groups for their use in evaluating spectrum sharing possibilities between primary services and RLANs.

At an informal meeting on 12 October, David Baddeley (ETSI Frequency Management), Vic Hayes, and I discussed nature of what data should be provided and have formulated a plan to generate the required information.  In addition, David is in the process of updating a presentation outlining the spectrum allocation process and why RLAN recognition is so crucial by ITU-R. 

There is a need to identify the RLAN-Satellite characteristics which includes:

· Satellite coverage footprint

· Look Angle – 20-50? degrees from nadar

· Beamwidth – terrestereal footprint 50 X 1 KM (31 Miles X 1600’)

· Receiver Sensitivity

· Receiver Bandwidth

· Pathloss

· The likely aggregate power density seen by the satellite receiver

· Active population density

· Satellite receive antenna footprint

· Number of simultaneous emitters

· Indoor 

· Outdoor

· Omnidirectional (0 dBi), Omni (2.1 dBi)

· Omni (>9 dBi), Directional (>9 dBi)

· Number of Access Points

· Traffic density – file size

· Numbers of 

· RLAN skyward power emission

· Transmitter Power 

· Polar Antenna Plot

· Building Attenuation

· Glass

· Concrete

· Wood – roofing material

· Number of intervening floors

· Emitter shadowing by adjacent buildings

· Percentage of external RLAN devices

· The impact on RLANs by the satellite transmitter

· Received signal level

· Duration of transmission observed

· Frequency of repeat orbit

Current studies by WP 7C indicate that a single outside emitter with a 6dBi terrestrial gain antenna (-4dBi skyward gain) would become visible to the satellite receiver.  Use of a directional higher gain antenna would reduce the skyward radiation providing an interference margin, an example that is cited is a 10dBi gain antenna with –20dbi gain in the skyward direction.  Studies are required to determine if alternative transmission focusing methodologies will minimize skyward energy radiation to permit additional outdoor emitters.

It appears that the satellite community would likely oppose unlimited unlicensed outdoor RLAN operation.  And, there is some feeling that point to point and point to multipoint links are considered Fixed Wireless Access service and thus should be a licensed/controlled service to mitigate interference.  For example Japan is/has defined 5250-5350 as licensed FWA.

At present the entire U-NII spectrum is not being discussed, the band 5725-5825 MHz is beyond the scope of the WRC-03 agenda item.    This spectrum is allocated to Radiolocation service, in addition to Fixed-Satellite (Earth to Space) service in parts of the world.  However, there are a number of regional authorities that have allocated the spectrum to Fixed and Mobile services on a primary basis.

In summary, the RLAN status under consideration before ITU-R is:

· 5150-5250 MHz – Indoor only – 50 mW

· 5250-5350 MHz –Indoor only – 200 mW

· 5470-5570 MHz – Likely indoor only – 200 mW (extended EESS spectrum)

· 5570-5650 MHz – Outdoor  -- 4 W eirp

If the vendors of 802.11a hardware expect to have a market beyond the US they need to consider providing information to the ITU-R study groups and enter spectrum sharing discussions with the current holders.  More strawman details to be presented at the November 802.11 Regulatory sessions; bring input thoughts and data.
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