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[bookmark: dbreak]Introduction
Presently, more and more compatibility studies are required for protection of FS from “not co-primary” services/applications. In most cases, the interfering signal comes from unlicensed “mass market” applications such as UWB and WAS of various nature typically operating on “burst” data transmission with variable duty cycle and activity factor; these applications are far different than the traditional FS/FSS (GSO/NGSO) situation originally considered by F.758.
In several cases, compatibility scenarios imply the aggregation of large number of those “devices” and specific guidelines on how that aggregation should be appropriately considered for applying the typical FS protection criteria.
Even if some improvement have been made for covering a generality of interference cases, the present version of ITU-R Recommendation F.758-6 contains a number of “unclear” elements related to e.g. “time-base” for the % of time, how “burst” interfering signals with very low Duty cycle should be considered, the 1% EPO apportionment rather than the 10 % when not co-primary are concerned and a general methodology for deriving the short-term criteria I/N and related % of time (i.e. % of seconds)
This contribution aims to clarify some of those aspects and to open discussion for future technical improvement.
The following is a list of arguments to clarify and the proposed solution.
1	Minimum time-base for protection criteria and burst interfering signals
a) Issue
F.758 was originally developed having in mind only co-primary services, typically FSS, which have “continuous emissions”, even if of time-varying nature; therefore, the % of time in protection criteria is independent from a minimum time base.
However, when pulse/burst emissions are concerned, their duty cycle, pulse repetition factor (PRF) and burst duration should be compared with the EPO requirement of FS systems in F.1094. 
This is briefly mentioned in some parts of the Annexes to the Recommendation; however, there is a lack of clear statement in the main body.
b) Proposed solution
It is proposed that a new “considering” should be specifically included e.g.:
x) 	that recommendation ITU-R F.1094 provides the allowed degradation of FS performance due to interference in term of % of EPO objectives; such EPO are all based on seconds with a defect (ES, SES). Therefore, the % of time given in this recommendation should be intended as % of seconds affected by interference rather than generic % of time with arbitrary time-base. This is of particular importance when time-varying interference is related to “burst” emissions with very low duty cycle (e.g. << 1%).

2	Permitted degradation of EPO for co-primary and not co-primary/unwanted emissions
a) Issue
Only in 2012 F.758-5 clearly included guidelines for interference from not co-primary or unwanted emissions/radiation.
While the long-term criteria Table 4 in Annex 2 of F.758-6 clearly mention the I/N -20 dB as “long term” criterion for all compatibility studies, no sufficiently clear indication for the “short-term” criterion in compatibility studies.
At the moment, a number of ITU-R F and SF recommendations provide short-term criteria for “co-primary” sharing study; when “coexistence” studies are concerned no guideline is clearly given.
We are of the view that the % of time (on % of seconds time base) should differ of a factor of 10 from that calculated for co-primary sharing (due to the 1% degradation versus the 10% permitted as established by F.1094).
b) Proposed solution
b1) In F.758
It is proposed that clarification should be specifically included e.g.:
1) In section 4.1 (long-term) Annex 1 of F.758-6 a new bullet point should be added:
a) Degradation in the error performance (EP) or the availability performance (AP) resulting from interference from the co-primary service, which is clearly specified as 10% in Recommendation ITU-R F.1094 (and also in Recommendation ITU-R F.1565).

 b) Degradation in the error performance (EP) or the availability performance (AP) resulting from interference from any other sources and applications other than co primary in the considered frequency band, which is clearly specified as 1% in Recommendation ITU-R F.1094 (and already used in a number of compatibility studies, e.g. Recommendation ITU-R SM.1756 dealing with UWB interference); in practice the value derived according to a) should be divided by 10.

bc) Degradation in fade margin due to the interference, which is directly calculated from (I/N) value, as 10 log ((N + I)/N) = 10 log ((1 + (I/N))) (dB).
2) In section 4.2 (short-term) in Annex 1 of F.758-6 specific text for coexistence studies needs to be included e.g.:
……..
The derivation of permitted short-term interference levels, and associated time percentages, is a complex process. Since it is detailed in several existing ITU-R Recommendations for co-primary sharing in different conditions and frequency bands, calculations are not presented here. Anyhow, it should be noted that the 10% and 1% degradation permitted, respectively, to co-primary service and other source of interference should also result in a factor of 10 difference in the % of time associated to the calculated I/N ratio.
The procedures described in Recommendations ITU-R F.1494, ITU-R F.1495 and ITU-R F.1606, and in Annex 5 to Report ITU-R M.2119 provide examples of the development of short-term interference criteria.
b2) In F.1565
Title references only to “sharing” with co-primary services.
 It is proposed that the scope is extended (similarly to that of F.758) to include “…. or compatibility ……” and adding suitable considering and recommends for highlighting that, in case of “compatibility” the % of time calculated for “sharing” should be reduced by a factor of 10.
Proposal:
a) Title should be changed as: 
“Performance degradation due to interference from other services sharing the same frequency bands on a co-primary basis, or from other sources of interference, with real digital fixed wireless systems used in the international and national portions of a 27 500 km hypothetical reference path at or above the primary rate”.
[bookmark: _GoBack]b) add new considering: 
x)	that there is a need to establish the allowable aggregate performance degradation, based on Recommendation ITU-R F.1094, due to interference from any source and applications other than co primary in the considered frequency band of real FWS links in the international and national portions of an HRP.
c) add new recommends between present 5 and 6:
5+1)	that, according Recommendation ITU-R F.1094, in case of EPO degradation due to interference from any source other than co primary services sharing the same bands, the % of time calculated according recommends 2, 3, 4 and 5 should be divided by a factor of 10.
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