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Abstract

This contribution provides, for the information of 802.11, two contributions from the Administration of Japan to the next meeting Joint Rapporteur Groups 8A‑9B.  These contributions both deal with the sharing of the frequency band 5250 MHz to 5350 MHz between the synthetic aperture radars (SARs) and RLANs (Radio Local Area Networks).  These contributions need to be considered by the US Joint Rapporteurs Group 8A-9B in the development of a US position.

With this information, members of 802.11 can join in the deliberations of US Joint Rapporteurs Group 8A-9B and help in developing the US position.

8A-9B/3

Contribution to JRG8A-9B

Subject: Questions ITU-R 218/7, 215/8, 140/9
Japan

Frequency Sharing between Fixed Wireless Access Systems and Earth Exploration-satellite Service (Active) in the Band 5250-5350MHz

1. Introduction

In Japan the frequency band 5250-5350MHz is considered to be used for fixed wireless access (FWA) systems in the Fixed service to provide high-speed Internet services. Since the frequency band has allocation to the Radiolocation and the Earth Exploration-satellite services (EESS) in world-wide basis, sharing studies between FWA systems and these services have to be conducted.

In this connection ITU-R Working Party 7C has provided results of the preliminary studies on the sharing between EESS (active) and radio local area networks (RLANs) , and presented protection criteria for synthetic aperture radars (SARs) from the RLAN interference in the band 5250-5350MHz (Doc. 7C/TEMP/147(Rev.1) attached to Doc.8A-9B/180).

This contribution deals with sharing consideration between FWA systems and EESS (active), using system parameters that are now under study in Japan and those given in Doc. 7C/TEMP/147(Rev.1). 

2. Interference from FWA transmitters to SAR satellite stations

According to Doc.7C/TEMP/147(Rev.1), the proposal from Working Party 7C restricts maximum EIRP of RLAN transmitters to 200mW and their operation only to indoor use. Also automatic transmitter power control (ATPC) and dynamic frequency selection (DFS) are required for RLANs to ensure further mitigation of the interference. The document also clarifies the maximum mean power density of the interfering signal at the earth surface within the SAR footprint so that the SAR satellite receiver would not suffer from unacceptable interference. Purpose of the sharing consideration in this document is to establish technical requirements and deployment policy for FWA that ensure the interfering power smaller than the specified value. 

(1) Technical features of FWA systems

Technical parameters for FWA systems are now under study to meet both the high-speed Internet-service requirements and the sharing criteria with other services. These parameters include those for RLANs operating in the band 5150-5250MHz, since the technical specification commonality with the adjacent band would contribute to economical design of the FWA equipment. Such FWA systems based on mobile-derived technology is becoming a popular application in various frequency bands. 

When FWA systems are to operate in the band 5250-5350MHz, following points have to be considered.

(a) FWA systems are composed of a base station and many user stations within the service coverage, in another word “cell”. It is assumed that all the user stations communicate to the base station only during the assigned time slot (in case of TDMA) or accessible timings (in case of CSMA). This means that within a cell only one station is emitting transmit power at any instantaneous time. Therefore, deployment density (per square kilometer) of FWA base stations will affect the interference to a SAR satellite station.

(b) Higher EIRP will be required for the transmitter compared to RLAN terminals designed for indoor operation.

(c) The antenna directivity for high elevation angle is important. If the antenna at the FWA stations has enough upward discrimination in particular above 40 degree, the interference power will be sufficiently suppressed.

(d) Active ratio of a group of FWA transmitters in a cell may become 100% in the worst case. 

(e) FWA systems will be deployed in the license-based policy and the maximum number of base stations could be controlled.

(2) FWA system parameters

Considering the aforementioned features, technical parameters for FWA systems are assumed as shown in Table 1 for the purpose of preliminary studies in this document.

Table 1

Frequency band 

Operation mode

Cell radius

Transmitter EIRP(*)

Antenna characteristics(*)

Transmitter bandwidth(*)

Receiver bandwidth(*)

Receiver noise figure (*)

Polarization 

Active ratio
5250-5350MHz 

Point-to-multipoint

1 to 2km (**)

2 W (**)

Gain: main-beam direction       10dBi

     high elevation angle       -10dBi

20MHz

20MHz

8 dB

Vertical or horizontal

100%  for a group of FWA transmitters within a cell

        (*) For both base station and user station

        (**) These parameters are now under study as discussed in the later section.

(3) Calculation of interference from an FWA system to the SAR

Table 2 presents a calculation result of interference from an FWA system with parameters in Table 1 to the SAR (SAR4 in Doc.7C/TEMP/147(Rev.1)) which requires the most stringent criterion. 

The methodology is based on that used in the WP7C document.  

The result indicates that three or four FWA base stations with EIRP of 2W can operate within the SAR footprint while the interference to the SAR satellite receiver is smaller than the acceptable level. 

Within the interference threshold for the SAR in Table 2, the requirements for cell design parameters for FWA systems can be derived.  Table 3 presents cell radiuses and corresponding allowable EIRPs for the FWA base station, assuming the frequency reuse factor of 4. More precisely, the relation between a cell radius X (km) and allowable EIRP Y (W) can be given by the following.

       Y =  X 2×4×3.62×2 / 57.55 = 1.6× X 2                                            (1)
It is understood that, as far as an EIRP of FWA stations meet the equation (1) , the FWA system will not give unacceptable interference to the SAR satellite receiver. 

table 2

Interference from an FWA system to the SAR


SAR4


Parameter
Value
dB

Transmit EIRP, Watts
2.00
3.01

Bldg Attn, dB

0.00

To-Sat Antenna Gain, Xtos dB

-20.00

Antenna Gain, Rcv dB

44.52

Polarization Loss, dB

-3.00

Wavelength, m
5.65E-02
-24.96

(4) 2
6.33E-03
-21.98

Distance, km
425.67
-112.58

Power received, dBW

-134.99





Noise Figure, dB

4.62

kT
550×1.38E-23
-201.12

Rcvr Bandwidth, MHz
46.00
76.63

Noise power, dBW

-119.87

SAR Interference threshold per 46MHz  (I/N=-6dB)

-125.78

Per 20MHz

-129.40





Margin , dB

5.59





Mean number of the FWA cells using the same RF ch within the SAR footprint
3.62


Table 3  Relation between cell radius and maximum EIRP for FWA systems

Cell radius


Cell area
Mean number of the total cells within the SAR footprint
Mean number of the cells using the same RF ch within the SAR footprint (*)
Allowable

EIRP

0.25 km
0.20 km2
     290.0
      72.5
   0.1 W

0.5 km
0.785 km2
      73.3
      18.3
   0.4 W

1 km
3.14 km2
      18.3
       4.6
   1.6 W

2 km
12.6 km2
       4.6
       1.1
   6.5 W

2.5 km
19.66 km2
       2.9
       0.7
  10.0 W

    (*)Frequency reuse factor of 4 is employed.

3. Interference from the SAR to FWA systems

In Doc.7C/TEMP/147(Rev.1) it is stated that the repeat period for the SAR is 8-10 days and therefore a given area on the earth would be illuminated by the SAR beam no more than 0.5-1.0 sec every 8-10 days. According to our analysis the interference level from the SAR beam to the FWA system becomes the order of –105dBW / 20MHz in the worst case, taking into account FWA antenna discrimination toward the satellite. This is about 15dB higher than the thermal noise level and might give unacceptable interference to services provided by the FWA.  However, such condition will occur in quite small probability. Supposing that several occurrences of 1.0 sec interruption in a month may result in Severely Errored Seconds much smaller than 0.01%, the system will be able to achieve satisfactory error performance.

4. Conclusion

It is demonstrated that frequency sharing between the SAR system in the EESS and an FWA system is feasible in the band 5250-5350MHz under certain deployment density and license-controlled policy for the FWA base station. 

For a given FWA cell including a base station and many user terminals, their interference signals encounter the SAR satellite only in small probability, i.e. in case that the SAR main beam just intersects their location. Therefore, it may be possible for FWA operators to cease operation of the FWA system within a certain area during the pre-determined period to avoid unacceptable interference to the satellite. Such coordination will further ease the operational constraints given in Table 3.

It is not appropriate to simply prohibit outdoor operation of all the terrestrial radio services in this frequency band, as some radars in the radiolocation service, e.g. meteorological radars in Japan, are actually operating outdoors. Further study should be continued at the relevant Working Parties in the ITU-R to establish sharing criteria between terrestrial and space services.

5. Proposal  

The content of the previous section be reflected in a liaison statement to Working Party 7C from JRG8A-9B in reply to Doc.7C/TEMP/147(Rev.1). Further work to be carried out through joint study of JRG8A-9B and WP7C should include sharing issues between SARs in the EESS and FWA systems in the FS.

{end doc 8A-9B/3}

8A-9B/J-7

Contribution to JRG 8A-9B

Subject: ITU-R Question 220/9
Japan

technical characteristics OF FWA system
 conveying IP packets or atm cells
1. Introduction

In the 6th JRG 8A-9B meeting in Ottawa, the JRG acknowledged the need to revise the current Q.220/9 dealing particularly with ATM-based FWA to expand its scope to IP-packet-based FWA also. 

In this contribution, the direction of the study area and study items for the draft revised Question.

2. Various FWA systems and the study area
There are several types of FWA systems. 

The first type is to allocate exclusive channel to each subscriber. The typical system is Point-to-Point or Point-to-Multi-Point broadband wireless access systems using sub-milimeter bands. This type of system is used for the leased line access services.

The second type is to allocate a channel when a call attempt occurs. The typical system is a FWA system providing PSTN services for mass users. Some of the systems use the technologies of mobile wireless access systems in order to reduce the cost of equipment.

The third type is to allocate a channel only when traffic such as IP packets or ATM cells occurs. The typical system is FWA system based on radio LAN.

Recently, market demand for high-speed IP packet transmission is growing. FWA system is one of the attractive tools to provide access services with such high-speed IP-packet transmission, because it enables the first and economical deployment of the access networks and at the same time the efficient frequency usage is achieved.

Several radio LAN or other types of wireless access systems using IP packet or ATM cell over the radio are realised as commercial product or examined in forums. It is effective for the cost reduction to apply these technologies.

It is proposed that for the present the study should focus on systems based on technologies such as radio LAN or other types of wireless access systems using IP packet or ATM cell over the radio interface with a speed of several Mbit/s targeted for mass users. Hereafter, such systems are called IP/ ATM based FWA system.
3. Study items
First, it is proposed to study the basic system requirements and performance objectives for IP/ ATM based FWA system as these are the basics for the consideration of technical characteristics.

As for the technical characteristics, it is necessary to examine the current technologies. There are several types of wireless IP/ ATM technologies, which can be a basis for IP/ ATM based FWA system. Table 1 summarises such technologies.

Table 1. Wireless IP/ ATM technologies


ETSI-BRAN HyperLAN type2
IEEE802.11a
IEEE802.11b
IEEE802.16

Modulation
OFDM
OFDM
CCK
TBD

Access method
TDMA/TDD
CSMA/CA
CSMA/CA, SSMA
TBD

Frequency bands
5GHz
5GHz
2.4 GHz
TBD

Data rate
6, 9, 12, 18, 27, 36, 48 and 54 Mbit/s
6, 9, 12, 18, 24, 36, 48, and 54 Mbit/s
1, 2, 5.5 and 11 Mbit/s
TBD

These technologies assume to be mainly used as NWA applications, and the technical characteristics are determined based on such application area.

It is proposed that technical characteristics when using these technologies as FWA system should be studied. Here are some examples of study items: modulation, access method, data rate, frequency usage, frequency sharing conditions, mapping of IP packet/ ATM cell to radio burst.

In examining these items, documents such as ITU-R M. [8A9B-T4/DD] "Characteristics of broadband radio local area networks" and 8A-9B/TEMP/50, which is the result of the study about FWA systems conveying ATM cells, are referred.

4. Conclusion
Study area and study items for FWA system conveying IP packets or ATM cells are proposed. It is desirable that JRG meeting discuss the direction of the study and advance the study over the next meeting. 
__________
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