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1.24
to review the usage of the band 13.75-14 GHz, in accordance with Resolution 733 (WRC‑2000), with a view to addressing sharing conditions

Introduction

WARC-92 added FSS allocation on a co-primary basis with radiolocation and radionavigation in the band 13.75-14 GHz for uplink. WRC-95 confirmed the decision of WARC-92 to allocate the 13.75-14.0 GHz band to the FSS with certain constraints. These constraints are described in footnote No. 5.502 of the Radio Regulations.
According to the requests of ITU Member States, WRC-2000 discussed the conditions imposed on FSS that limited the co-use of FSS with RLS, SRS and RNS and was requested to give a relaxation of the minimum antenna size of 4.5 m. 

With respect to these matters, WRC-2000 adopted Resolution 733 that resolved to invite the ITU‑R to conduct studies on the sharing conditions in footnote Nos. 5.502 and 5.503 with a view to reviewing those constraints regarding the minimum antenna diameter of GSO FSS earth stations and the e.i.r.p. of RLS.

In accordance with Resolution 733, a Joint Task Group (JTG 4-7-8) was formed to study sharing conditions between the services and prepared two methods to satisfy this agenda item in its last meeting:

Method A: No change to the current Radio Regulations.

Method B: Relaxation of the current limit on the FSS antenna size to 1.2 m from 4.5 m, with additional regulatory provisions and increase in the protected bandwidth to 10 MHz from 6 MHz for space research service.

However, the JTG 4-7-8 did not suggest specific values for X dB(W/(m2 · 10 MHz)) and Y (% of time) that are parameters in Method B due to different views from RLS and FSS communities.

Based upon the ideas of the JTG 4-7-8, the CPM02-02 (18-29 November 2002, Geneva) suggested two different set of values of X and Y and also added a new method (Method C) with some advantages and disadvantages as an alternative method. The results of the second CPM-02 are summarized as follows:

The value of X and Y in the Method B case:

–
–105.2 to –111.2 dB(W/(m2 · 10 MHz)) for more than 0.1% time;

–
–126 dB(W/(m2 · 10 MHz)) for more than 0.01% time.

The expansion of the protection bandwidth of SRS and the limitation of FSS e.i.r.p. density in Method B case:

–
the protection bandwidth range of SRS shall be expanded from the current 6 MHz to 10 MHz centred on 13.775 GHz;
–
the e.i.r.p. densities of emissions from any earth station in FSS operating with a space station in GSO shall not exceed the following limits:

4.7D + 42.0 dB(W/MHz) for 1.2 ( D < 4.5; and

63.2 + 20 log(D/4.5) dB(W/MHz) for 4.5 ( D < 31.9;
where D is the fixed-satellite service earth station antenna diameter (m) in the range 13.770 to 13.780 GHz.
The addition of Method C:

–
Suppression of footnote 5.502 and extension of the SRS protection bandwidth specified in the current No. 5.503, to 10 MHz (13.770-13.780 GHz).

–
For those administrations that wish to retain the limitation on FSS earth station antennas size for protection of the RLS/RNS, a country footnote similar in language to the current No. 5.502 could replace this footnote.

The selection of protection criterion of RLS from the FSS interference.

–
The normal baseline was agreed as a measuring point of maritime RLS stations from FSS.

At the last APG2003-5 meeting in Tokyo, Japan, APT member states finally reached a consensus on the revised Method B which was based upon the Method B of CPM-02 Report. 

However, specific values of X and Y were not agreed during the last APT meeting due to its complexity and were left to the WRC‑03 Conference for the decision. 

Except for the following specific proposal, the Republic of Korea supports the APT common proposal related to this agenda item 1.24.

Proposal
The Republic of Korea would like to suggest some points for the consideration of the decision of X and Y values as follows:

1)
the JTG 4-7-8 study results showed that antenna size relaxation from 4.5 m to 1.2 m with some limits would be possible;
2)
depending upon spread of radiolocation terminals and frequency assignments in certain countries, relaxed constraints could be imposed; and

3)
there is uplink frequency spectrum shortage in the Ku-band in Region 3 due to unbalance in up/downlinks: as for uplink, there is total 750 MHz available (13 750-14 500 MHz = 750 MHz), as for downlink, total 1 050 MHz (12 200-12 750 MHz = 550 MHz, 10 950-11 200 MHz = 250 MHz, and 11 450-11 700 MHz = 250 MHz). Therefore, constraints-free uplink spectrum would be additionally needed;
4)
finally, the relaxation of FSS antenna size will allow more efficient utilization of this band and offer greater flexibility in the frequency spectrum planning.

To find proper values of X and Y, the Republic of Korea investigated currently operating VSAT parameters by 1.2 m dishes with KOREASAT satellites:
	Item
	Case 1
	Case 2
	Case 3

	e.i.r.p. (dBW)
	42.3
	35
	39

	Noise BW(kHz)
	480
	140
	290

	Input power (dBW/Hz)
	–57.5
	–59.5
	–55.5

	Antenna gain (1.2 m) (dBi)
	43
	43
	43

	Off‑axis gain toward maritime RLS station (dBi)
	–10
	-10
	–10


Under the above operating conditions, the following pfd values at the input of maritime RLS station were given and the separation distance between the FSS antenna and RLS radar applied in this calculation was reflected by taking into account the real terrain of the Korean peninsula:
	pfd (dB(W/(m2 · 10 MHz)))

	Case 1
	Case 2
	Case 3

	–103.9
	–105.8
	–105.0


With respect to the value of Y, there is a very low possibility of coincidence of a low-loss propagation condition which causes the highest levels of pfd at the radar receive antenna and the radar pointing towards the direction of the FSS transmitting earth station. However, the probability of this coincidence could be varied to some extent depending on the beamwidth of the FSS earth station and the geographical and atmospheric conditions by the region. In these regards, the Republic of Korea proposes the value of 0.1% for Y, which equals to nine hours a year.

In summary, at least –105 (dB(W/(m2 · 10 MHz))) under 0.1% time of its operation be allowed for a proper FSS operation with a reasonable protection of RLS from FSS. 

Therefore, the Republic of Korea proposes the values for X and Y as follows:


for maritime radar, –105 dB(W(m2 · 10 MHz)) not to be exceeded for more than 0.1% of the time produced at 36 m above sea level at the normal baseline as defined in the UN Convention on the Law Of the Sea 1982. 

for land mobile radar, –105 dB(W/(m2 · 10 MHz)) not to be exceeded for more than 0.1 % of the time produced 3 m above ground at the border of a neighbouring country deploying land mobile radar in this band.
ARTICLE  5
MOD
KOR/109A8/1

5.502
In the band 13.75-14 GHz, an earth station of a geostationary fixed-satellite service network shall have a minimum antenna diameter of 1.2 m and an earth station of a non‑geostationary fixed‑satellite service system shall have a minimum antenna diameter of 4.5 m. In addition, the e.i.r.p. averaged over one second, radiated by a station in the radiolocation or radionavigation services shall not exceed 59 dBW above 2º elevation and 65 dBW below. An administration planning to use fixed‑satellite service earth stations with an antenna diameter less than 4.5 m in a geostationary network in this band shall ensure that the single entry power flux-density produced by any earth station operating within its territory does not exceed:

–
–105 dB(W/(m2 · 10 MHz)) not to be exceeded for more than 0.1% of the time produced at 36 m above sea level at the normal baseline as defined in the UN Convention of the Law Of the Sea 1982.
–
–105 dB(W/(m2 · 10 MHz)) not to be exceeded for more than 0.1% of the time produced 3 m above ground at the border of a neighbouring country deploying land mobile radar in this band unless prior agreement has been obtained.     (WRC‑03)

Reasons:
Relaxation to 1.2 m of the current limitation on the minimum antenna diameter for FSS earth stations will facilitate an efficient utilization of this band for FSS and alleviate the mismatch between up- and downlink capacity for FSS in the Ku-band.

Instead of applying uniform constraint globally, some flexibility should be given to each administration, before issuing license to FSS earth station, to judge where installations of FSS earth stations should be limited depending upon the shape of its terrain to protect RLS.
Commercial factors should be considered for the development of X and Y values up to the limits that do not cause significant constraints to RLS.
It should be noted that there is very low possibility of coincidence to operate in-line conditions between FSS and RLS.
__________
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