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Bob Combs

From:
To:
Cc:
Sent:
Attach:
SUbject:

Dear Jim,

Bob Combs <bobcombs@sso.org>
Jim Marshall <jmarshal@mitre.org>
<txTV@aol.com>; Sophia Collier <sophia@efund.com>; Antoinette C. Bush <abush@sso.org>
Friday, February 09, 2001 4:07 PM
MITREpackage.ZIP; ResponseMitreQuestions.doc
Re: 2nd set of questions

We are pleased to provide you with our answers to the second set of
questions concerning the potential impact of Northpoint interference
into DBS receivers.

Additionally, I am providing the ITU circular letter 116 cited in our
response, which provides an example calculation of O/T, along with a
supplemental spreadsheet which may be used to compute various parameters
ofDBS systems from information submitted to the ITU.

If there are any questions or comments, please contact me directly.

Regards,

Bob Combs

Dir. System Development
Broadwave USA
202-737-5711
202-737-8030 (fax)
bobcombs@sso.org
400 North Capitol, St. N.W.
Suite 368
Washington DC 20001

cc: FCC (Magalie Roman Salas) w/copy of spreadsheet.

----- Original Message -----
From: Jim Marshall <jmarshal@mitre.org>
To: txtv <txtv@aol.com>; bobcombs <bobcombs@sso.org>; rggould
<rggould@mindspring.com>; dcharles <dcharles@gbonline.com>; dapatillo
<dapatillo@directv.com>; ed.petruzzelli <ed.petruzzelli@echostar.com>
Cc: <mmarcus@fcc.gov>
Sent: Tuesday, February 06,2001 3:06 PM
Subject: 2nd set of questions

> Please find attached a second set of questions related to the
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potential
> impact of MVDDS interference into DBS receivers. Two documents are
> attached. One document has questions for the MVDDS industry and one
IS

> for the DBS industry. Please provide answers to these questions as
soon
> as possible. Answers can be provided by return e-mail or to the
> addresses given in the attached documents.
>
> Note that this e-mail is being sent only to the designated POC for
each
> company.
>
> Thanks for your assistance.
> --
> Jim Marshall
> Principal Staff
> Network and Communications Engineering
> The MITRE Corporation
> (703) 883-5488 voice
> (703) 883-7142 fax
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Answers to the Second Set of Questions for the MVDDS Industry
from the MITRE Corporation

1. To determine the rain margin an important calculation is the decrease ofthe receive
antenna GIT as a result ofrain losses. In order to calculate GIT in rain we need
some antenna parameters. Please describe your methodologyfor computing CIT and
provide the LNB noise figure, feed loss, antenna efficiency loss, and other losses used
for this calculation in your analyses ofthe DBS receive antenna.

We recommend accounting for the decrease of antenna G/T by calculating the
increase in the noise due to rain, and subtracting it from the rain margin, which is the
method that we have used. We assume that DBS system has a clear sky noise
temperature of l20oK, including the contribution of the LNB noise, the feed loss and
antenna efficiency losses. I

To determine G (gain of the antenna), we have test results indicating gain of33.8
to 34 dBi or greater, which is the gain assumed. The antenna efficiency for the 45 cm
antenna is generally assumed to be above 70%. The result is an overall clear sky G/T is
thus better than 13 dB/OK. While the actual G/T achieved in the field is generally better
than 13 dB/OK, we have used this figure as a minimum in calculating reliability and
availability.

The increase in noise due to rain along a path to a satellite can be calculated from
the following equation:

where:

Rx_Temp = Clear sky receive system noise temperature at antenna output (120 0 K),
A_Gaz_dw =Atmospheric absorption (generally assumed to be 0.2 dB\
Ap_dw = Rain attenuation for availability percentage of time, in dB,
dRx_Temp = Noise increase due to rain for availability percentage of time.

For your convenience, I have attached the ITV Circular Letter 116 annex 5, which
provides the above method in spreadsheet format, and was used in the lTV study groups
for calculating this parameter. (See also the answer to your question 2 below.)

Having said that, we understand that the LNB noise figure is between 0.9 and 1.1 dB, with feed
coupling loss of about 0.5 dB. Assuming a sky temperature of less than IOooK, the resulting system
temperature at the antenna output is then less than 1200 K.

This is a worst-case figure. The actual atmospheric absorption is usually less than 0.2 dB in the
Continental U.S.
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2. What link reliability do you currently expect for DBS receivers? IdentifY several
cities andprovide reliability values. In your view, how much degradation to these
values would be acceptable ifMVDDS interference were present?

What link reliability do you currently expect for DBS receivers? IdentifY several cities
andprovide reliability values.

For the purposes of establishing link reliability or link availability one must define
several system characteristics, including the point at which the link becomes unavailable.
We propose to use the "loss of synchronization" point. Others have proposed to use the
so-called operational threshold, typically set more than 1.5 dB above the loss of sync
point.

Some further discussion on the difference between the 'quasi-error free,' 'freeze
frame,' 'operational threshold,' and 'loss of sync' conditions would be illustrative. We
define these conditions as follows:

• Loss of synchronization occurs when the digital signal is distorted to the extent
that the QPSK demodulator fails to maintain synchronization with the bit stream,
and occurs at a BER of approximately 10-2

.

• The quasi-error free condition occurs when the errors in the bit stream detected
and uncorrected by the Reed-Solomon and Viterbi decoders are below the level of
10-6.

• The operational threshold is set at an arbitrary value in the lower end of the quasi
error free range, approximately 1 to 1.5 dB above the typical freeze frame
condition.

• The freeze frame condition occurs when the MPEG decoder ceases to provide full
pictures. This occurs when the errors in the MPEG packets exceed a rate of 10-2

to 10-3
.

It is important to note that the last two conditions are somewhat independent. For
example, the Reed-Solomon and Viterbi decoders may indicate that the bit stream is
operating in a 'quasi-error free' condition, while the underlying MPEG packet stream has
an inherent error rate of 10.5, which may occur due to faulty MPEG encoding prior to RS
and Viterbi encoding. Moreover, even if the MPEG packet stream is error free,
instructions therein may cause the IRD to display a "freeze frame."

With respect to satellite EIRP and other link budget information required to
perform the reliability calculation for locations within the United States, the U.S. DBS
industry provided information to the ITU describing its link parameters. We have not
verified this information, but we have used it to develop the attached spreadsheet
supplemental analysis, according to the guidelines of ITU CR 116. Based upon this data,
the analysis shows the DBS reliability for a selection of U.S. locations, according to the

Page 2 of2



ITU method tor calculating availability. We are providing the supplemental analysis for
both the "freeze frame" and "operational threshold" outage conditions, because the CIN
values for parameters were provided to the ITU.

However, we cannot vouch for the system assumptions provided to the ITV. In
fact, we have found that the margin for error in the assumptions in this spreadsheet is far
greater than the amount of protection that the DBS has requested they be afforded. 3 For
example, we note that the choice of "operational threshold" over "freeze frame" as the
outage condition results in an "increase in unavailability" of an average of 90%, as
demonstrated in the supplemental spreadsheet.

The only city for which for we have sufficient field data to make a reliability
prediction is the city of Washington D.C. We performed an analysis of the data taken
during our test operations in 1999, which included data taken during Hurricane Floyd.
This analysis showed the DBS availability/reliability to be between about 99.9% and
99.95% in the Washington D.C. area.4

in your view, haw much degradation to these values would be acceptable tfMVDDS
interference were present?

To understand what would constitute an acceptable level of degradation, one must
bear in mind that the Northpoint signal strength falls off rapidly as you move away from
the transmitter, so that in 99.5% of the Northpoint service area the increase in outage is
not measurable.s Even within the nearest 0.5% of the Northpoint service area, we have
determined that most DBS customers will be naturally shielded from the Northpoint
transmitter, or will be protected because the DBS antenna will provide sufficient isolation
from the Northpoint signal. As a result, we believe the number of affected DBS
customers to be far below 0.5%

Based on the small number of affected customers, we propose a 20% increase in
outage be accepted. This would be equivalent to an increase of about 1.5 hours per year
of additional outage, or a C/I ratio of about 19 dB. As a basis of comparison, this C/I
ratio causes about 0.4 dB of link degradation, which is less than the "antenna pointing
error" customarily used by DBS.6 Thus, we feel that a 20% increase in outage should be
considered acceptable for the few affected customers. The remainder (> 99.5%) ofDBS
customers will not have a measurable outage.

See also: "Technical Annex to Reply Comments of Northpoint" pages 10-12.

See "Northpoint-DBS Compatibility Tests,'" October 1999, page 19.

There is a small area within a radius of about 2 kilometers of the transmitter where some measurable
interference might be found. The shape area is dependent upon the look angle of the satellite receiver,
and the orientation of the Northpoint transmitter.

We believe that 0.4 dB of link degradation is within the margin oferror for computing the DBS
availability.
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For substantiation of this level, we turn to the recent agreement made between
DBS and another entrant to the band (non-geostationary satellite systems) as a point of
reference. In that case, DBS readily agreed to accept a 10% increase in outage
(unavailability) for every DBS customer. 7 Thus, clearly, a 10% increase in outage for
every DBS customer is one acceptable standard. We also note that DBS proposed in
1994 to allot up to 20% increase in outage to terrestrial systems in the 1994 DBS report.
Thus, we feel that a 20% increase in outage should be considered acceptable.

DBS also designs their system to an availability of99.7%.8 Certainly from that
logic, a ell of 16 dB would be acceptable in all of the cases in the attached spreadsheet.9

Unavailability = 100% - Availability.

See also: "Technical Annex to Reply Comments of Northpoint" pages 10-12.

See spreadsheet "C_' Rqd (FF)" in the attachment.
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Explanation of Sheets

This document contains three spreadsheets:
1. "Freeze frame Point" This sheet provides the DBS system description, with the availability as described by

the "freeze frame" outage condition.

2. "Operational Threshold Point"

3. "C_I Rqd (FF) "

To use the spreadsheets

1. "Freeze frame Point"
2. "Operational Threshold Point"

3. "C_I Rqd (FF)"

Macros and formulas

Note:

The purpose of this spreadsheet is to show the "Percentage increase in
unavailability" when using the "Operational Threshold" as the outage condition, as
opposed to the "freeze frame" threshold.
This sheet may be used to determine the C/I due to Northpoint to cause a given
"increase in unavailability" for the Freeze Frame outage condition.

These sheets are intended to present and verify information only.

In this sheet, change the cells in Blue (cell B12 hours, or B13 percent) and the
spreadsheet calculates the C/I required in line 21

Several user defined formulas are contained in the attached Visual Basic module.
Function distance(el, rad) 'Returns distance to a satellite as function of elevation angle (degrees),

'and satellite radius (km)

Function ITU_Rain(region, polarization, sta' ITU rain attenuation model
, based on Rec. ITU-R 618-5, 1998
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The purpose oflhis spreadshcct is to show the "pcrcentage increase 10 unaYailubilil.\~whellllsing Ihe "Opcrallonal Thrcshold~ as
HIC oulage condition. as opposed to the ~Free7.e Frdme~ threshold

Thi.~ sDreadshccl shows tbe 3vailabilih obiecli\'e from the spreadshcci ~Frcc/e Fr;unc Poim~ as u baseline. lIIlilLC 10
Line H shows the C1N+[ required at tile oul<mc COndition, which In this case is the "opcrdlionalthreshold"
The a\"aHabiHt\ commucd from Ibis outage condiCion is shown in line 14
Lines 12 and I) shw.' the delta be1wccn the Iwo diffcrentlenls ofu\'silabilih
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