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P-ROGCEEDI-NGS
1:34 p. m

CHAI RPERSON DEMSEY: We are going to get
started with the I nplenmentati on Subcommittee
meet i ng.

| apol ogi ze for not having nmade copies
of the agenda, so | will just reviewit real quick

There is a slight change, but you don't know
there's a change because | amthe only one who has
it infront of me. | could nake it up as | go
al ong.

(Laughter.)

W are going to start with a
presentation by Sean O Hara, | guess to really give
us an update on the database and sone changes that
you have made. | think there's a new proposal
involved in there, too?

Then Dave Eierman will give us a DIV
transition report. | will ask Bette Rinehart to
step in for Fred and give the policy report.

Technol ogy policy will be Ali Shahnam . Tom Tol man

wi |l do funding.
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W' ve got sone old business which we
started out discussing on listservers, one of them
being the 50 dBu issue. W are going to just go
over the updates to the Cuidelines docunent that we
have made, updates to Appendix A in particular, and
talk alittle bit about Region 5 plan status and
al so discuss the loading criteria, which we started
out discussing on the |istserver, and then new
busi ness. That's the agenda.

Sean?

MR. TOLMAN: While Sean is setting up
there, just for those of you, just a quick
background: Essentially, what we are doing here is
provi di ng an update of a decision that was nmade --
actually, this goes back alnost two years. |t has
taken that long getting the contract signed and
wor ki ng through the logistics of finalizing this.
As of August, we were running with this.

So this is what is going to be described
as essentially what we have been calling the
"Packing Plan" that will go on the database, this

vol untary, agreed-upon, and custom zed according to
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t he four coordi nators.

That is the other thing. It needs to be
known that this was assenbl ed and custom zed and
built, the specifications and the engi neering pieces
that Sean is going to be tal king about is the
capability that the group wanted, produced it
t hrough the NPSTC since this comes under the purview
of the NPSTC t hrough the NPSTC Support O fice, and

again will be part of a capability wthin the CAPRAD

dat abase.

MR. O HARA: Thank you, Tom

Can everybody hear ne okay? |s that
better? 1've got to lean into this, | guess. [|I'm

not used to that.

Again, as far as this data pack or the
pool allotnent plan, we are at a point in the
process where | wanted to kind of go over sone of
the details of what we're doing to nake sure that
everyone is fully aware of what we're doing.

There's al so sone net hodol ogi es that | am | ooking at
applying in terns of the contouring and frequency

assi gnnment techni ques.
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| brought a lot of results that |I'm not
going to go over in this neeting, but I know a | ot
of you -- and | amgoing to go over themwith a | ot
of you to show you results fromyour |ocal areas.
Because you have a better feel for your |ocal
terrain issues and your frequency coordination
i ssues in your |local areas, you will be able to tel
me and provide a sanity check whether or not you
think these algorithns are working, as they appear
to me that they are.

So with that, | amgoing to give a quick
description of the pool allotnments. These are
tenporary placehol ders for the spectrumuntil they
are assigned to an applicant by the Regional
Pl anning Conm ttees thensel ves.

Subj ect to the regional plan, they allow
the applicants to get channels w thout incurring
much of a delay, particularly early on in the
process. A lot of places you can pull directly from
your pool because they have al ready been quasi - pre-
coordinated. Until things start getting crowded and

actual systens go up, they should serve well.
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If they're done correctly, you can
really maxim ze the spectrumre-use, particularly if
they're followed. You can also fairly distribute
this spectrum according to user/agency denographi cs.

| will nmention a little nore about that.

So there's really a need to popul ate
this pre-coordinati on database wth sonme poo
allotnents. O course, these are for the general
use channels, and they provide a starting point for
t he Regi onal Planning Commttees and they cover a
defi ned geographic area, each one of these pool
al | ot ment s.

The selection of site locations wthin
an area is not restricted whatsoever. Again, these
are just recommendati ons.

In a way, we have done this to really
hel p the Regional Planning Commttees with a | ot of
their work. The feedback we've gotten froma | ot of
t he Regional Planning Committees is it is going to
save them a trenmendous anount of work, rather than
trying to devel op these pool allotnments thensel ves

and the sharing arrangenents al ong the borders.
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W are trying to do this right fromthe
start, trying to take advantage of sone nore
advanced nodeling techni ques that are avail abl e now
t hat perhaps weren't easily applicable when the
NPSPAC pool was devel oped. By adding sone
conplexity to the nodels, we are going to get a
little better accuracy, a little better
consideration of terrain and spectrumre-use.

You could say it will be a fair process
because you are going to be nodeling the user
denographics a little nore accurately, and of course
greater spectral efficiency.

Way nationw de? Well, there's a whole
| ot of regions that are various shapes, sizes, but
all the regions have to co-exist with each other.
So it really needs to be fair channel sharing al ong
the border of those regions. It really needs to be
based upon user denographics nore than political
boundari es.

If the pools are fairly devel oped and
everybody agrees that they are fairly devel oped,

then it really expedites inter-regional concurrence
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and agreenments as far as how they are going to share
t hese frequencies along the borders to begin wth.

If the nmultiple parties cone to the table and they
realize that the sharing plan along the border was
done fair, in an effort to nake sure everybody got
as nmuch spectrum as they possibly could get, then it
makes it a lot easier for themto negotiate how t hey
are going to split that.

More i nportantly, packing this spectrum
on a national basis really maxi m zes the channel re-
use. All the individual Regional Planning
Committees do a great job at 800 MHz as far as
trying to pack the regions as tight as possible to
get as nmuch spectrum as you can out of them

But because they operate independently,
you really can't do it optimally. You can't really
get a very optimal solution at all because, as you
know, when you start assigning frequencies, the
ripples fromthose frequencies have effects, and
t hose have effects, and then those have effects. It
al nost goes on forever.

So you kind of have to | ook at the whole
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country at the sane tine. Now Hawaii, Puerto Rico,
Al aska, you know, those kinds of areas, they are
regions unto thenselves that pretty nuch don't have
t hose kinds of issues. But as far as the main
portion of the country, everybody does have to
coexi st .

These pool allotnments are done by county
or county-like areas, according to the FCC and
Census Bureau. One thing you can see imedi ately is
across the country the areas and, in fact, the user
popul ations vary considerably. As you go out west,
the county size tends to get very large, |larger than
sone states in the Northeast, as a matter of fact.
As you go east, the county size tends to get a | ot
nor e congest ed.

When we tal k about comng up with a
better capacity nodel, what we are going to do under
this is | everage sone of the things that we have
done under New York State, when we have conme up with
sone fairly detailed traffic and capacity nodels for
their system

One of the things we find, which is not
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al together too different fromwhat PSWAC has found,
is that although you are going to have user and
radio traffic hot spots that correspond to your
muni ci pal areas and cities and vill ages, and
whatnot, there really is a disproportionate anpunt
of spectrumin the rural areas. Just because
there's not a whole | ot of people living there
doesn't nean that you don't need a police force to
police that area. It doesn't nean an incident
couldn't occur in that area, for that matter.

W are also going to utilize the terrain
as nmuch as possible in this process because we know
inreality you can't assign things according to
circles. |If you have a nountain in between you and
anot her county, you certainly probably could share
co-channel frequencies easily. The only place
you're going to have interference is perhaps on top
of the nountain.

So what we are integrating in this nodel
is arealistic nodel for interference. Because of
that, we are hoping to get a lot of -- well, we wll

get a lot better re-use of the spectrumand a | ot
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better prediction of interference.

These pool allotnents, there are sone
ground rul es associated wwth them Let's talk about
the channel widths first. First, the channel w dths
are going to be in 25 KHz bl ocks, contiguous 25 KHz
bl ocks, both for voice and data. That both all ows
flexibility and at the same tine doesn't |imt your
choi ce of technology at all within the pool
all otments, which is inportant.

The capacity nodel is going to be based
upon a nornmalized PSWAC net hod, a nodified PSWAC
met hod that we will talk about a little bit. The
county boundary plus a three- to five-mle buffer
zone handl es the service contour, whether it be 40
dBu or whether it be 50 dBu; that is really not
inportant at point in tine.

The interference contour fromthe county
iIs going to be terrain-based, as discussed.

Probably nost inportantly to nost of you, at a
m ni mum every county or county-type allotnent is
going to get four voice and one data channel. So

they are going to get five 25 KHz channels at a
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m ni mum

Then beyond that, the capacity nodel
that is developed here is going to assign the
spectral resources until there is none left. So
where there's contentions for spectrumresources, it
is going to go to the capacity nodel and say, who's
got the greater need when sonething cones avail abl e?

It is going to basically assign and spin out the

spectrumuntil there is nothing left to assign.
According to the rules for re-use, any nore
assi gnnments woul d cause interference.

| am going to take a couple of m nutes
now, nore than a few mnutes, to tal k about both the
traffic and capacity nodels and the interference and
coverage nodels. Before | go to that, does anybody
have any questions about the basic reason why we are
doing this or what we are hoping to acconplish
t hrough this process? Yes?

MR. SALIBA: Jean-Pierre Saliba, State
of Fl ori da.

You nentioned a m ni mum of four channels

for voice and one for data. How many can a county
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get later on if they needed nore, and on what basis
will you allot these channel s?

MR. O HARA: They will get as many as
possible. At a mninum they are going to get that
mnimumset. At a nmaxinmum they are going to get as
many channel s as possible, given a |lot of factors,

i ncludi ng the capacity needs of those around you and
the interference constraints inposed by those around
you.

For exanple, in areas where the counties
tend to be small, perhaps you m ght see that overal
each county m ght get a smaller set of frequencies
because the interference potential in those regions
is going to mtigate the ability to give everybody a
whol e | ot of spectrum because you can't use this
within a cluster of, say, an interference constraint
range.

So to tell you how many channels you are
going to get, you could get a lot.

CHAI RPERSON DEMSEY: Sean, | think the
best way to answer that, you are not going to get a

lot. You are going to get as many as the region --
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when you file your regional plan, you are going to
ask for channel s based upon your requirenents. This
is strictly for planning purposes. One, to show
where channels will be avail abl e and how many
channels will be available in a particular area, and
t hen the second phase of the database will be used
by the frequency coordinators to track the channels
that are all ocated.

As far as how many channels you wll be
able to get, that is going to be contingent upon
your region, the rules in your region, and your
requi renents. W are going to discuss that a little
bit later, but if you have, just to nake it sinple,
if you have a thousand users, according to whatever
your Regional Planning Comm ttee decides, you wll
di vi de those nunber of users by the | oading
criteria, and you will cone up with your channels.

It is a sinplified explanation, but it
is not an idea that the county will get as many
channel s as they want based on the nodel.

MR. O HARA: Right, and that was well -

sai d.
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Basically, this is for the Regional
Pl anning Committees to | ook at applications and say
that County X has cone in here asking for this many
channels. Well, according to the pre-allotnent
pool, there are wi de channels avail able here, so we
could either neet his needs or we need to adjust
sonething as far as that. So it gives them an idea
of what channels in general are available in each
county as things begin, and things are going to
change very quickly as applications and |icenses
start to cone about.

CHAI RPERSON DEMSEY: Yes, in fact, |
woul d just rem nd you, too, it is really a pre-
pl anni ng process here, just to give an idea of what
woul d be available and this will help the plans, the
regi onal plans devel op, as they begin to pre-allot
channels to particular county entities.

| hope that helped. It doesn't | ook
i ke you' re happy.

MR. O HARA: The pre-allotnent pool may
show that in the beginning there's a |ot of channels

available in certain areas, and things m ght change
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dependi ng on conditions and what the regional

pl anni ng activities thensel ves do. Because once
that pool is devel oped, each region is left -- you
know, it is up to thenselves to decide to either use
the pool allotments or not use the pool allotnents.
They are really there to help them so they don't
have to do a | ot of the pre-coordination engineering
thenmsel ves to try to figure out what is available
and where it is avail able.

This National Capacity Mdel, as | cal
it, is being generated by first creating user
popul ati on nodels. The nodels are really based upon
prior EMS, |aw enforcenment, and |ocal and state
gover nment servi ces.

VWhat we do is we generate these user
popul ati on nodel s based upon nodi fied versions of
the nodels that were presented in PSWAC in the fina
reports of the subcomm tt ees.

The fire, police, and EMS nodels | am
going to discuss a little bit today. According to
PSWAC, the governnment nodel that they tal ked about

is alinear function of the other three nodels, the
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police, fire, and EMS nodels. As a sanity check, we
are just going through that to nake sure that

rel ati onshi p hol ds based upon the nodels that we are
devel oping. The core source data underlying al

t hese nodels is the 2000 Census dat a.

Now as the process works, basically, you
go through many gates. For each county we nodel the
nunber of public safety users in each of those
services. Then once we have a user popul ation, we
need to translate that into an Erlang or traffic
| oadi ng, or sone neasure, sone netric of capacity
need for each one of the counties.

In order to do that, we have to consider
the voice and data service penetrations of those
user popul ations, their tinme schedules, their
average and peak pre-user |oading. Those factors
all together kind of get you into what the traffic
nodel is.

For exanple, you may find out that you
have a thousand policenen in a county, and you may
say, well, out of those policenen, only 80 percent

of themuse radios with any kind of frequency. O
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that 80 percent of them maybe only 30 percent of
themare using nobile data with any frequency.

Qut of what is left, what percentage of
those officers would be operating a radio during the
busi est hour of the day, the busiest traffic period
of the day? Then when they do operate their radio,
how | ong are they operating? Wat are their voice
and data needs for that one hour? Then we take al
those together and really cone up with a traffic
| oading netric across all the services and then sum
it over all the services.

For those four things | have |isted
here, we will be using the PSWAC recommendati ons for
t hose val ues, augnented by other data as necessary.

There's a very snmall difference between sonme of
these multipliers that are being applied and the way
they are applied in PSWAC, but it is only one of the
PSWAC mul tipliers was broken out into basically two.

The slide | just flipped through is
basically the per-unit Erlang load. | amgoing to
kind of skip that and go to a slide that gives maybe

alittle easier-to-understand kind of netric.
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For each active governnment voice and
data user, what we are assuming is during the peak
hour of the day they are using voice comuni cations
for 2.6 mnutes and sending 11.6 kil obytes of data.

This is the needs as we see themas we go into the
future. Then you can read the rest of those as you
go through there.

Pol i ce have the highest voice
requi renent, followed by fire/ EMS. Wat you don't
see here are the penetrations that are actually
applied. You find that governnent users have a | ow
penetration of nobile data services, nmaybe on the
order of 10 percent or less. EMS, on the other
hand, may have a very high penetration of nobile
data services, maybe perhaps even higher than | aw
enf orcenment servi ces.

Basically, all this data is from
Appendi x G and al so Appendi x D of the Spectrum-- |
don't know, | don't renmenber it -- the Spectrum
Requi rement Subcomm ttee within PSWAC? Yes.

Once we get all these traffic nodels, we

are basically going to normalize them Initially,
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what we are going to do is we are going to find out,
according to this traffic nodel, what's the channel
requi renents for each one of these counties? Wat's
the realistic channel requirenents, which tends to
be alittle different fromthe 100 units per
channel , that kind of rule?

But | have decided against that. The
mai n reason, when we tal k about channel
requi renents, what you essentially do is you take a
nunber that's got sonme decinmal points to it and you
end up with a nunber that's a nunber of channels.
When you do that, you lose information and you | ose
sone accuracy.

If we were to do that, instead of
working in ternms of Erlangs, it is possible that we
coul d make erroneous decisions when we had resource
contentions during the nodel. So I am kind of
| eaving everything in its nost basic traffic unit.

These are the user nodels that we are
| ooking at using at this point in tinme. | don't
think these will change going forward. They are

nodi fi ed versions of the PSWAC nodel s, and | am
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going to I ook at a couple of those in nore detail as
we go on.

But in ternms of these plots, the X scale
i's popul ation density, and the Y scale is the
percent of popul ation that each service represents.
So on the top left you see a flat Iine and then an
increasing line. As the popul ation density
I ncreases, as you get into nore urbani zed areas, the
nunber of officers per thousand goes up, generally,
because | think the crinme statistics and ot her
reasons drive up the nunber of officers.

The fire nodel, the inverse is true.
Cenerally, as you get in sonme nore urbanized areas,
your services becone | ess volunteer, nore
prof essional. Because of that, the nunber of
firefighters actually tends to decrease per unit
popul ation. You still have nore firefighters in a
city than you do in the country; you just have |ess
of them per every thousand peopl e.

The EMS nodel kind of follows a simlar
trend.

VWhat we did is, for each one of the
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PSWAC nodel s, there was kind of a limted range of
data that was used. [|f we were going to extrapolate
those nodels into ranges where there wasn't a whol e
| ot of data, we needed to make nodifications to the
nodel s.

So one of the things we |ooked at is a
| ot of data sources. This is a data source fromthe
FBI on | aw enforcenent officers. W found a direct
correlation of sone of the data we were using from
New York State, which worked out to about 280
of ficers per 100,000 people, sworn officers.

We correlated that with sone other data
sources, and, amazingly enough, cane up with, if you
notice the slopes there, about 2.8 percent; that's
280 peopl e per 100,000 population. So it is 280
sworn officers per 100,000 in units of popul ation.

So with those both there, what we did is
we fixed a break point in the PSWAC nodel. The
PSWAC nodel essentially used to have a |ine that
went |ike that (indicating).

The problemw th that is as it got into

the | ower popul ation, the very rural areas, there
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wasn't a lot of data, No. 1, and at a point it
predicted that there were really no police officers.
In terns of other services, it predicted that you

woul d get 100 percent of everybody woul d be, say, a
fireman.

So what we did is we are going to hold
t he PSWAC regi on where nost of their data was, in
the netropolitan areas, and we are going to affix a
break point to it that corresponds to our other data
sources for the rural areas and use those together
to nodel the nunber of policenen over the w de range
fromrural to extrenely urbani zed areas, because we
need to do sonmething that works across the country.

W did a simlar thing for fire data.
We have a whole |lot of data for a lot of public
safety and public service services within New York
State. So we | ooked at sone fire data, which you
see plotted there. Then what we did is we nodified
t he sl ope of the PSWAC curve.

The PSWAC curve, before it had no data
to the left of that line that you see right there.

Since nost of our data falls there, what we have
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done is we've essentially nodified the slope of the
PSWAC Iine in the areas where we had nore data than
was avail abl e under PSWAC. So what we have is
basically a two-slope nodel that tends to fit the
data over a wi der range of popul ation density.

The EMS popul ation nodel, you run into
exactly the sane thing. Oiginally, there was no
data to the left of that point. W have nore data
avail abl e, so we affixed another break point to that
nodel , which essentially holds the popul ation of the
EMS per unit popul ati on constant over a certain
| evel .

Once we have a National Capacity Model
one of the things we need to do is, for all these
counties that are going to get pool allotnents, we
need to characterize a couple of things about them

We need to characterize their service areas, where
they are protected frominterference, and we need to
kind of generalize a range of area over which they
wi ||l cause interference.

So for each county what we have is

several polygons or contours associated. W have a
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service contour, what | call a service-plus contour
and an interference contour. The frequency
assignnments that these pool allotnments are going to
be based on are based upon nine intersections of

t hese contours. They are a concept that we are |ong
famliar with. W are looking at the interference-
to-service-plus intersections, and vice versa, on

t he co-channel basis.

On the adj acent channel basis, one of
the assunptions I ammaking is the service contour,
which is the county boundary itself, can interfere
with the service-plus contour, which is a county
boundary plus "X' anount, plus three to five mles,
dependi ng on sone factors.

Basi cal |y, what that does is that
assunes that the 60 dBu contour for counties within
t he county boundary, which generally is going to
probably be the case, unless we decide that that

county plus three goes to 50, and then we would

probably have to take a second look at it; | think
that that relationship will still hold.
Basically, all it says is, if the county
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doesn't share a boundary -- a county can't share an
adj acent channel assignnent with any county that
boundaries it, basically. Wth the kind of adjacent
channel rejection that we are seeing at 700 MHz,
that is a pretty conservative assunption

The service contours are represented by
each county's political boundaries. That is really
the service area that all the agencies work over,
and those boundaries are based upon Census dat a.

The service-plus contours wll be
represented by the political boundary plus the
buffer zone that | nentioned. |In the past that has
been kind of referred to as the 40 dBu contour area.

Fromthis norning's conversation, that may be a 50
dBu contour area. It really doesn't matter so nuch.

One of the things that does matter a bit
is what the size of that buffer zone is. From
Appendi x Ow thin the Inplenentati on Subcomm ttee
report, | nean they tal ked a great deal about the
need to switch between three and five mles outside
of that and the justifications for doing that. So

we are going to do that.
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What we haven't decided at this point in
time is, what is the break point for doing that?
How do we neasure the urbanization or what
popul ati on density do we say, okay, we need to al
of a sudden swtch froma three-mle buffer to a
five-mle buffer?

That really is the rationale for driving
this, the need for increased -- the five-mle buffer
is truly there to try to neet portable and in-
bui | di ng coverage requirenents within the service
area. Again, you can go to Appendix O and read
quite a bit nore about that.

The interference contours are the real
meat and potatoes of this whole thing. They account
for at least two very inportant paraneters, and they
need to be conpletely generalizable across the
entire country.

First, they need to account for the size
and shape of each one of those counties that it is
representing, and, secondly, since we are using the
terrain to try to effectuate better frequency re-

use, we need to take that into account.
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Accurate interference contours, and in
fact accurate contours in general, have been
notoriously difficult to produce. Several of us
have worked in TR8.18 for over a year trying to conme
up with a better way to do these kind of contours.
There's a whole | ot of proposals we |ooked at. They
all were good over a limted range of cases, but in
the end there's really no general purpose nethod
that coul d be sel ected.

Basically, if you need that kind of
detail, you kind of need to go to a contour-based
nodel because going to contours opens up a whole
bunch of questions as to what the contour actually
means. Every contour that has a different neaning
has a different effect in terns of |oss of
reliability or | oss of coverage.

| wanted to get a prelimnary
met hodol ogy done before this, so | can get sone
feedback. So | w Il describe what we have here,
what appears to be giving very good results, at
least in ny opinion. It utilizes both the terrain

and shape of the county.
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Now | say this looks like it is giving
results, in my opinion. Over the last six nonths |
t hi nk that we have been through enough regi onal
pl anni ng activities, and we have | ooked at thousands
and thousands and t housands of contours for all the
regions in New York, trying to work through the
regi onal planning application for the State. These
contours look to ne like they are doing exactly what
is expected of them

It is a two-stage approach. Basically,
you generate a terrain-based contour or a set of
terrai n-based contours, which I wll talk a little
nmore about. Then you generate a buffer region
around the county. This final interference contour
really is the union of both of the above.

What you are trying to do is you are
trying to give a buffer region that always gives you
protection around the outside of your county,
because, again, we don't know where any of these
sites are. W don't know where the transmtter
sites are. Yet, we are trying to predict the

interference potential fromthem It is kind of an
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i nteresting problem

The interference contour that is based
upon the terrain, what we do is we ray trace al ong
each radial, either 180, 360, it doesn't really
matter, and we conpute propagation |osses at each
point along the radial. So, actually, we are doing
a radi al propagation nodel

We assune a couple of things. W assune
a worse-case scenario. |In other words, that
transmtter is |located at the highest terrain
el evation point within that county or the highest
terrain elevations over that county. W wll talk a
little bit about that near the end, when | talk
about nodifications.

We assune that at the highest point of
terrain elevation it is 100 foot antenna hei ght, or
AG., and it is putting out 250 watts. The antenna
height is a little low, but because it is at the
hi ghest point in the county, | think that that is a
reasonabl e assunption, and the ERP is generally what
you see.

We are al so assum ng an omi -di recti onal
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pattern, regardl ess of where in the county that
antenna is located. A lot of tinmes the high points
of the county are actually |located right near the
county boundaries, which in real life you woul dn't
have an ommi -directional antenna.

For propagation | osses, we are going
conservative here. W |ook at prinmary obstacle
kni fe-edge diffractional |osses, which | can
explain, but basically it is a conservative nethod.

We use an Ckanur a- Hat a- Davi dson open nodel to
predi ct the basic path |oss before the diffractional
| osses are added to it.

The extent of the contours that | am
going to show you basically represent the point
where no nore than 1 percent of the points al ong
each radi al exceeds 5 dB. But what that really
corresponds to is nore an area reliability netric
than a contour reliability metric, if you think
about it. Because of that, in terns of a contour,
it is about 3 percent points greater than 5 dBu at
t he contour, based upon a nodel that is kind of a

general nodel to apply towards that.
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At no point is this interference contour
going to go nore than 120 kiloneters or 75 mles
fromthe boundary. The expected reliability that
you get based on that contour alone is pretty high.

The security and interference that you are
expecting to see based upon that to the 40 woul d be
on the order of about 48 dB, neaning all you are
really caring about is a carrier-to-noise-type
problem That gives about 96 percent higher
reliability. | can go into nore details about that
later, if anybody is interested in that. It is
conservative, as | said.

There's no | and-use/l and-cover | osses
that are often applied. W are using 30-second
terrain in here, which is going to underpredict the
propagati on | osses, but because we are | ooking at
interference, that is not a big resolution problem

We are |l ooking at the primary obstacle
| oss, where in many cases you wll have nultiple
diffraction | osses, and we are | ooking at knife-edge
di ffraction which also has | ower | osses than the

rounded- edge-type diffraction, which you would see
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in other nodels also.

But we really need to be generalizing
these things. W need to be conservative about
t hese things when we are trying to generalize
t hi ngs, because, again, we don't know where the
sites are. The site could be sonewhere el se, and we
still need to kind of capture the effect that that
terrain is going to have and still give protection.

| mght note we al so have that 50-
kil ometer buffer. Basically, that is there to
provi de isol ati on between co-channel assignnents,
regardl ess of what the terrain contour even says.
If the terrain contour says you can provi de co-
channel re-use within 25 kilometers, it is still not
going to allowit. It is still going to put a
buffer zone there to try to protect against those
cases where that antenna could be noved anywhere or
ot her effects mght cone into play.

W can't really place the sites in al
possi bl e | ocations within every single county and
propagate themout. That's an intractable problem

It wouldn't give you any better representation of
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what's going to happen in reality anyway.

So, at a mninmum you are always goi ng
to get at least 35 mles of separation between the
service areas. That is worse case. You are
probably going to see at least five mles nore than
that. It is worse case because they are your
service area transmtters. |If that was true, you
woul dn't have an omi-directional pattern, for one.

But what it does say is that for all 700
MHz regional planning we really need to keep our
radi ati on patterns under control. Watever we do
Wi thin our service areas as far as power |evels,
what ever | evel of coverage we need as far as
portable and in-building, we still need to keep our
interference contours as closely-bound as we can
because spilling that stuff out all over just
basically takes the use of that spectrum away from
everybody el se.

Again, the final interference contour is
the union of these terrain contours possibly and the
50-kil ometer buffer. One exanple of kind of the

contours you get fromthat would be here, where you

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

36

see the service-plus contours, the dotted line there
around the county. The county boundary itself is in
the mddle, and then you get a terrain-based
interference contour going outward fromthe highest
poi nt of that county, which is kind of flat.

But you can see the terrain contour
basically -- it's kind of hard to see, but it
predicts the interference pretty well. It dies
along that ridge that you see north there and al so
on the higher portions of the ridge up north. It
takes terrain blockage into effect pretty well
around there.

You notice that the southeastern portion
of the county, though, that interference contour
isn't doing nmuch. So that's why that buffer contour
cones into play, and you conbine themtogether to
get both the worse-case interference and the highest
el evation point as well as some kind of buffer or

separation between assignnents al ways.

As | nmentioned earlier, | have brought a
whole ot of results. | plan on talking to a whole
ot of you. | have results from Northern and
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Sout hern California, New York, M ssouri, Washington
-- | don't see Kevin -- Florida. There's several
people fromFlorida | want to go over these with
Nevada, Illinois, Colorado, Arizona, Virginia, and
M chi gan.

If I don't get you guys here today, make
sure you talk to nme, and I will get you these
contours on CDs, because | really want to get
f eedback fromyou guys on how well you think they
are showi ng interference potential for the |ocal
comm ssions you guys got. That feedback is very
i nportant because nodifications to the nodel | would
i ke to make as soon as possible, so we can get this
data pack in place, so that the regions have it
avai l able to them

We can go over this in detail anytine
this week, today or tonmorrow, and I will send you
those CDs, if anybody really wants to | ook at them

One thing I will note is there's already
sone inprovenents that | aminplenmenting right now.

One of themis increasing the nunber of these

notional site locations within the county. Qut west

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

38

there's sone very large counties. So instead of
pi cking the highest terrain elevation point, it may
-- I"'mnot conpletely convinced of this yet -- but
it my be nore prudent to pick the highest elevation
poi nt and then don't | ook anywhere within, say, 50
kil ometers of that, then pick the next highest
el evation point, until you have conpletely bl anketed
the county. Then take the union of all those
interference contours as the county thing.

| think you are still always going to
have to have a buffer zone as a union to fall back
on because you still can't put a site every single
pl ace. You could put a site at a | ower elevation
that just m ght peak this way and m ght get
interference down to another county that you
woul dn't get at a different location. It is a very
hard problemto generali ze.

| amalso |ooking at the utility of
artificially increasing terrain elevations for sone
areas. For exanple, the cities of St. Louis, New
York City, any city, you nane it, going to the

hi ghest point in the city and putting a 100-f oot
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antenna doesn't probably reflect reality. Probably
that antenna is on top of a 40-story building in the
m ddle of the city and the city is pretty flat. So
that is definitely sonething that | probably wll be
| ooki ng at doi ng.

| am also looking at the utility of
increasing the transmtter height for flat counties.

In a ot of areas that are very flat, they don't go

to 100-foot antenna designs; 700 and 800 MHz desi gns
will work very well with | arge antenna hei ghts,
maybe on the order of 300 foot. So that is
sonmething | certainly want to |l ook at for those
counties, to nmake sure that we capture the
interference fromthose well enough.

That is all | was really going to go
over right now. Again, | amavailable later. |
will make this information, the nore detailed
i nformati on, available to anybody who requests it.
You can call nme at any tinme with nore questions, and
| wll take sone questions now, if anybody has them

MR. BUCHANAN. Dave Buchanan, County of

San Ber nar di no.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

40

| was just curious, the fire nodel,
correctly, there are nore firenen in a rural area
than in an urban area per nunber of population. D d
you kind of nodify that any because, generally,
there's also less calls for service, and therefore,
they need | ess channels, even though they have nore
vol unt eer s?

MR. O HARA: Wl |, what happens is you
still have less firenmen in general. It is the
percent per popul ation, and in areas where there is
| ess popul ation that percent represents |ess firenen
al so.

MR. BUCHANAN: Okay. | just wondered if
you |l ooked at it. | didn't think there was any easy
way to correct for it.

MR. O HARA: To sone extent, in areas
that are very lowy popul ated, all of those nodels
are basically going to flatline. In other words,
they are going to predict so little capacity that
what's going to happen is those five channels is
going to be fine. There's counties with 500 people

in them There's counties with 1500 people in them
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Five 25 KHz channels is the equivalent of 16 voice
slots plus a quasi-w deband data channel. So that's
pl enty of capacity for a county like that.

So | think when you get into the really
rural areas, what is going to happen is the traffic
nmodel s are al nbst going to becone useless -- well,
not useless, but it's not going to be dependent on
anyt hi ng except for those five channels.

Wth that, | will turn this back over to
Ted.

CHAI RPERSON DEMSEY: Thanks agai n, Sean.

It was a good | ob.

Goi ng back to the agenda now, we are
going to get an update on DTV transition from Dave
Ei er man.

MR. EIERVMAN. Not a lot to report that
hel ps us. There was, | guess, an edict that cane
out of the FCC that television tuners wll be
required, television sets will be required to have
DTV tuners in themstarting with 36-inch sets by,
what, 2004, and going down to a smaller size over

t he next couple of years, with the hope of
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i ncreasing the penetration rate of over-the-air
reception or receivers out there that have to have
DTV tuners in them

Next week the House Energy and Conmerce
Commttee is, | guess, having hearings on the
remai ni ng DTV i ssues. You know, there are sone
other issues that affect the transition: the cable
carriage issues, interoperability issues, copyright
protection, plus the TV tuner issue. So Congress is
again interested in this, and | guess Billy Tauzin
IS agai n proposing sone congressional |egislation
affecting this.

Canada, | guess since -- | don't know if
| reported this in June or not. They have defined
the DTV transition for Canada, that they are going
to transition to DTV, and stations can start putting
DTV up on their proposed allotnments. There is no
tineline. | nean, it's voluntary mgration wth no
endpoi nt at the noment, which parallels the fact
t hat Canada has said that eventually they w il
transition into | and-nobile-type services and nmake

| and-nobile primary, but again there is no tineline
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for doing that.
That's basically it.

MR SMTH Ray Smith fromthe State of

Dave, | was wondering, |'ve cone across
sonme information that there are pendi ng applications
for | ow power television stations in sone areas, and
t here appears to be one in Onio.

MR, EI ERMAN.  Lots of | ow powered TV
stations in this band --

MR SMTH. These are new. These are
new, reasonably new.

MR EI ERVAN:  Yes.

MR SMTH | am wondering, do we know
where that stands with the Comm ssion? Are they
all ow ng these | ow powered --

MR. EI ERMAN.  They're secondary.

MR SMTH  That's fine and dandy until
2006.

MR, EIERMAN. Wl |, actually, before
that. My interpretation of the way the rule was

witten is they are secondary, and until |and-nobile
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actually constructs and cones on the air, they can
continue to operate, and even after that date, they
could continue to operate as long as they don't
interfere with the primary service.

So like the State of Chio was given a
bl anket |icense for State channels.

MR SMTH R ght.

MR. EIERVAN. |If they were to go out and
construct a site and there was a | ow powered TV
station interfering with that coverage, then you
coul d go back and request that they nodify their
coverage or cease operations because they are
secondary and interfering wwth a primary service.

MR SMTH  So, basically, instead of
prohi biting those to conme on board after it has been
set aside for public safety, they are allow ng t hem
to continue to cone on board, and then public safety
has to go and challenge at a |later date. Is that
what it boils down to?

MR. EIERVAN. My gut feeling is that is
basically what is going to happen. | nean, there

are still power stations out there that have valid
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applications that have never been granted a permt
to construct also. | nean, there's probably 50 to
100 of them well, probably nore like 50 in the
United States.

MR SMTH |'mwondering about the
noti ves.

MR. EIERMAN. M interpretation and
di scussi ons we had about this topic three or four
years ago was that they are secondary, and if they
interfere, you should be able to go back to the FCC
and have them nodify their operation. | nean, they
have had six-plus years' notice that this was
happeni ng.

MR. KNI GHT: Curt Knight, State of
Arizona, Departnent of Public Safety.

In simlar issues to Ray's in Chio, we
are seeing | owpower TV cone on the air in the |ast
couple of nonths. \When the applications or when the
licenses were actually granted, | can't tell you
that, but they are now generating their market.

| guess ny concern is, how does, then, a

regi onal systemor a state government, a city
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government, then in turn displace that TV market
once it is established? It seens a backward process
if you are asking that regional systemto then go to
the FCC or even go to the TV narket and tell them
they are going to be displaced. [If they've had six
years to know, why didn't the FCC allow themto do
sonet hing el se rather than cone on the air in that
spectrumis the concern.

MR. EI ERMAN. | understand. | nean, |
understand. This has cone up several other places,
too. | understand the question. | don't have the
answer .

But goi ng back and readi ng the docket,
nmy understanding is |and-nobile will be a primry
service and should be able to force themto vacate
it, once you have constructed.

CHAI RPERSON DEMSEY: |1'm going to ask
Bette Rinehart just to give us an update on the
Policy G oup.

MS. RINEHART: Gkay. This Wrking G oup
made sone changes to the Quidelines based on the

Fourth Menorandum Qpi nion and Order in 96-86.
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Pretty much what it did was just change sone of the
footnotes, to take out the verbiage that said that
this was pending the decision. Mst of it is just
cosnetic changes, and it is in the footnotes
primarily.

Al so, we added sone definitions of the
word "channel " and the word "allotnment"” and
"allocate."

The other thing that the Subconm ttee
did was revise the Interoperability Table, which is
Appendi x A of the Guidelines. That was al so based
on the Fourth Report and Order and Fourth MO&O.
There's a copy of that in the back.

Unfortunately, there's the wong version
of the Guidelines back there, and I will be sending
out the appropriate version. Wen you pull it up in
Wrd, the changes will be in red, so they are very
easy to see.

| f anybody has any suggestions or
addi ti onal changes, send themto nme through the
listserve. | would like to have them by the end of

the nonth. | want to get it out to John Powell, so
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that he can put it into the Guide Book that is being
distributed to the Regional Planning Commttees.

CHAI RPERSON DEMSEY: Thank you, Bette.

From our Technol ogy Commttee will be
Al'i Shahnam .

MR. SHAHNAM : Not nuch to report also,
except since | also ama nenber of TIA TR8. 18, which
is Bernie Asen's group, when e-mail cane from |
think it was you, Ted, contenplating the channel
| oadi ng concept and whether we should revisit it and
come up with another one to reflect maybe the real
world, | took it to our Conmttee neeting |ast tine.

To be honest with you, TR8.18 decided not to
address it. At that nonent, | think Wayne as wel |
says they wish not to address it at all.

So if you ever think of going to a TIA
official, don't because they said at this tinme they
don't want to address it. It's not sonething to
tal k about now, which will concrete for channel
| oadi ng.

As for 50 dBu contour, | think you are

going to tal k about it under old business, but |
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think it os still at the TIA for anal ysis because
there are a lot of issues, howit is going to affect
the systens and coordination as well, and

i npl ementati on of the base stations.

That's basically it.

CHAlI RPERSON DEMSEY: Thank you.

Just again to kind of clarify that, when
we did bring up the issue about the | oading
criteria, it was just for the regional planning
process. There was no intention to ask the FCC to
change any of their rules. It was just guidelines
and | ooking at new technol ogy and w der bandw dt hs
and wi der channels, and nore throughput.

Was there really a need to | ook at new
| oading criterias or should we just |leave it al one?

Typically, public safety ends up overloading their
systens anyway. So it, again, is just a guideline
for the RPCs. So we don't want anyone to think that
we are trying to get the FCC to create any
addi ti onal mandat es.

MR. SHAHNAM : Since this is for

regi onal planning activities, back in the PSWAC ti ne
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Dr. Stone, who works with INS, did come up with a
position paper that did, if I amnot m staken, a
detailed analysis, traffic analysis of channel
| oadi ng for public safety.

CHAI RPERSON DEMSEY: It is in their
final report.

MR SHAHNAM : Right. |If you have the
CD or I can just get it and send it, but that m ght
be sonmething just to allude to, cut and paste, and
send it to regions as "FYl," and if they want to
followit up or just read it or use it, that would
be their prerogative.

CHAI RPERSON DEMSEY: That's not a bad
i dea.

Dave?

MR, BUCHANAN. Just a quick conmment: W
di scussed that quite a bit, if anybody wasn't here
during the Technol ogy Subcommttee, and we are still
| ooking for input for w deband data | oading. W
haven't found nuch. So if anybody has anything, we
woul d I'i ke to know about it, too.

MR TOLMAN: Well, | guess I'mgoing to
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follow suit here on not nmuch to report with regard
to the Funding Wrking G oup 5, what we're calling
Wor ki ng Group 5, except that having gone through
sumer nonths, it has extended our schedul e of
nmovi ng out on this.

But with regard to the Fundi ng Wbr ki ng
G oup, we have a plan underway, or we are working on
a plan, to work with the PSWN group and worki ng
with Rick Murphy to team up again, which was done in
the earlier days where we had teaned up, to keep
this Wrking Goup alive, as we have new i nformati on
t hat cones in.

Ri ght now we know that, fromthe federa
perspective and with regard to funding, it is stil
very volatile right now There are sone |arge
nunbers floating out there that have a destiny to
public safety and sonme prom ssory, shall we say,
comnmi t ment s.

But, anyway, the plan is we are going
to, we want to keep this Wrking Goup alive, even
after this portion of the NCC and this termlimt is

up, that it conmes to closure and that it would find
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its way, what we are proposing, as an ongoi ng
Working G oup wth the NPSTC.

O her than that, | don't have anything
el se to say.

CHAI RPERSON DEMSEY:  Thanks, Tom

MR, TOLMAN:. Just for point of
reference, on that traffic profile and grade- of -
service recomendations that Geg Stone did, that is
on page 686 of the conbined final reports for the
Public Safety Wreless Advisory Commttee. |It's
page 80 of the Spectrum Requirenents Subcomm ttee,
which is the sane as page 686 of the overall report.

CHAI RPERSON DEMSEY: (Okay, | would Iike
to go back into the |oading criteria discussion.
would like to, at |least for today's neeting, cone to
some kind of consensus relative to whether or not it
is inmportant to pursue this to the degree or if we
can just | eave the channel |oading requirenments as
they are in the present Cuidelines.

Then by the next neeting or the neeting
after that, if it does change or we decide to change

it, | don't think it is a critical issue. | think
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we are far enough away from i npl enenting systens and
getting plans approved that it is not a critical
issue. W don't have to solve, but at |least | would
like to get sone kind of consensus today on whet her
or not it should be changed.

MR. DEVINE: Steve Devine, State of
M ssouri .

Just as a planning tool, | think the
value that was arrived at earlier | think is a good
start for people. Maybe what needs to happen is we
need to throw out the wong nunber until we get nore
information to provide us to maybe achi eve the right
nunber .

When | ooking at the current environnent,
the 180 probably is nore right than wong, and for a
50 KHz channel it m ght be a good place to start.

If there is a correction needed, | amsure it is
forthcom ng.

MR. SCHLI EMAN: | woul d nake an
observation -- Robert Schlieman. The earlier
analysis referred to busy hours, and the peak

activity is kind of the limting characteristic of
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what you can stuff into a channel w thout causing a
backl og.

| think perhaps we need to get a little
nore definitive information on the 5,000 negabits
per user per shift, to better understand the
distribution of that activity.

MR, EI ERMAN.  Are we di scussing w deband
or narrowband | oadi ng?

CHAI RPERSON DEMSEY:  Bot h.

MR. SCHLI EMAN:  Bot h.

MR. EIERMAN. The reason | bring it up,
there's two separate topics. The only thing that is
in the Guidelines at the nonment is what was pul |l ed
fromthe NPSTC Cuidelines for narrowband for 100
nmobi | es for voice, 100 nobil es per channel or 200
nmobi | es per channel for data.

Yes, we need to also define that for the
wi deband | oadi ng at different channel bandw dths.
What had been questioned before was the narrowband.

Those nunbers were set close to 15 years ago based
on data probably taken in the |ate seventies, early

ei ghties, based on single-site SMR systens probably.
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Voi ce-l1 oading profile on a single-site
system it is nmuch different than the voice nobile
| oading on a multi-site system |If any of you have
multi-site sinmulcast or nmulti-site, nmulti-carrier
systens, you know t hat when soneone keys up on one
site, they actually bring up channels at nmultiple
sites in a talk group. So that nultiplies the
| oadi ng.

The question that | had that started
this, I don't know, two or three neetings ago was:
As a ranking criteria, is 100 per channel for voice
valid the way we design systens today, not the way
we designed systens 50 to 20 years ago?

The same issue for nobile data, the
nobil e data profile that drove 200 nobil es per
channel 15 years ago was nuch | ower data throughput
t han what we are expecting to go through on 12.5 or
25 KHz channels in this band today. You know, we
are tal king about 5 negabytes going through a 50.
My gut feel is we are probably tal king sonet hi ng
approaching 1 negabyte in a shift going through a 25

KHz channel per user.
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So the question is, is the |oading
profile of data units the sanme as it was or
different than it was 15 years ago? | don't readily
have avail abl e data on what those nunbers are right
Now.

There's another issue of now there are
going to be people offering integrated voi ce and
data, a radio that can do voice or data or both. |
think the e-mail trail on the |listserver | think
probably answered this question. The FCCis
probably going to consider -- you can't consider a
unit twice. |If it is going to do voice, you can
only count it as a voice unit, even though it does
additional data. You can't count it as a voice unit
and a data unit.

So a physical unit can only count once.

The assunption is it can't be doing both voice and
data at the sane tine, so it can't |oad higher than
one unit. | don't know that | agree with that, but
t hat was sone opinions that came out of the FCC when
people -- | think it was Florida -- had investigated

this earlier.
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My maj or concern is that the profiles
have probably changed. W shouldn't just pul
nunbers out of the NPSPAC report, NPSPAC Cui delines
from 15 years ago, and possibly just throw themin
here and expect themto be used the sane, because
the learning profiles and the equi pnent have
changed.

CHAI RPERSON DEMSEY: | woul d just |ike,
| guess, to get consensus that we believe in the
| mpl enment ati on Subcomm ttee that there is a need to
revi se channel | oading guidelines for both w deband
and narrowband data, and that we are going to | ook
at the different bandw dths in the w deband and nake
recomendati ons for both w deband and narrowband.

| think we have consensus. 1'll go to
the @ en Nash nethod of noddi ng heads.

Hopefully, we would like to try to have
the recommendations to the Steering Conmttee by
Novenber, by the Novenber sessions in New York. W
will try our best.

The next issue | think that we need to

discuss is the 50 dBu i ssue. W have had some
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di scussi ons anongst ourselves. M being not an

engi neer, but been involved in building quite a few
systens and planning them | think that we need to
be very careful about this issue because it is going
to have a ripple effect throughout all of the
systens that are being designed.

If we are required to raise the noise
fl oor, as we have discussed before, it is going to
requi re re-engineering of systens, possibly adding a
ot of sites to systens. |In an unfriendly
envi ronnent such as an urban area |ike a Los Angel es
or New York City, the effect is going to grow
exponentially, just by that 10 dB change.

W are all aware, at |east everyone here
inthis roomis aware of it, but we want to just
make sure that we nmake the right recommendati ons
fromthis Subcommttee as to how it shoul d proceed,
especially when it affects the planning process that
we are charged with maki ng recomrendati ons for

| would just like to get sone feedback
from-- | know it has been discussed in other

commttees, and it does affect our Commttee only
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because we have to use those Guidelines in the
pl anni ng process.

MR, SCHLIEMAN: If | could express sonme
comments, as was pointed out earlier, nobile systens
require higher level of signals. They m ght be
nmobi | e-only systens and able to work with the 30 dBu
signal threshold as a design mninmumfor their
particul ar jurisdictional area.

It has been suggested, and | believe
Technology wll reconmend, that the urban areas that
have hi gher levels of interference, higher noise
levels, will probably want to go to a 50 dBu si gnal
threshold, that it shouldn't be a mandatory
requirenent; it should be a goal

There are many ways of getting in-
bui Il ding coverage. One is to get as nuch signa
outside the building to penetrate the building.
Another way is to put the signal inside the building
instead of trying to force it through the walls.

These are design issues. They all have
cost tradeoffs. W did sone prelimnary |ooking at

three counties in New York State of differing
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geogr aphic characteristics. In no case was there
| ess than a 2-to-1 increase in the nunber of sites
required to go from40 to 50 dBu.

CHAI RPERSON DEMSEY: Less than.

MR. SCHLI EMAN: There was no case that
you didn't have to have nore than 2-to-1.

CHAI RPERSON DEMSEY: So it is
ef fectively doubling your --

MR. SCHLI EMAN: Mbore than doubling.

CHAI RPERSON DEMSEY: More than doubling.

MR. SCHLI EMAN: And that brings into the
pi cture the environnmental zoning issues that
jurisdictions have to deal with, putting in nore
towers, putting towers where they aren't on
government land or facilities, and all of those
issues, in addition to the cost.

CHAI RPERSON DEMSEY: | think den al so
menti oned before, he used the term nol ogy, a
"cheapl y-built systeni or maybe the designer was
bei ng cheap or the agency was cheap. Budget
constraints are going to be very inportant. | know

that it is hard for us to consider that froma
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t echnol ogy aspect, but froman inplenmentati on aspect
it is inportant that we do consider that the systens
that we are trying to design have to be able to be
built also. That is going to be a problem

| f you've got to double your sites for
i n-buil ding coverage based on a change in the
threshold, a |l ot of systens aren't either going to
be able to achi eve the coverage that they want or
build the systens that they want.

MR. SCHLIEMAN: | al so made a 50, 000-
foot anal ogy of polluted rivers in the seventies and
pol l uti ng our spectrumtoday. | think everybody has
heard it before, so | won't repeat it.

MR. PALMER  Cark Pal ner, Washi ngton
State.

| think at least in the |legislative
bodies I work with during the budget beg, it wll
beconme a tradeoff between system design funding and
associ ated risk. The question wll be, is the
doubling in cost worth the associated risk with the
10 dB? For a legislative body, that is going to be

a tough discussion to have because they are going to
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be bal ancing a |l ot of different funding issues, too.

MR. EIERVMAN. | go back to the reason
for this topic comng up was the issue of the FCC
asking TI A about the issue of raising the noise, you
know, CMRS raising the noise floor by 10 dB, and
what would that do to public safety systens? Wuld
t hey have to be designed to 50 dBu versus 40 dBu?

You are tal king about risk. The risk is
that if you continue to design systens at 40 dBu and
you' ve got about over 30 dB carrier noise or carrier
interference protection, and CVMRS cones in and
rai ses the noise floor by 10 dB, now you only have
20 dB. You have significantly reduced the
reliability.

This is the basis of the Nextel 800
interference issue. | guess the basic question is,
raising the signal levels by 10 dB, besides the cost
factor, would that resolve nost of the CVRS
interference issues such that you could basically go
back and ignore it and design systens ignoring the
fact that CVMRS is in the adjacent band again?

MR. KNI GHT: Curt Knight, Departnent of
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Public Safety in Arizona.

Anot her 50, 000-f oot view possibly: W
wer e tal king about the doubling of the nunber of
sites to protect against potential interference, but
we need to renenber also that the majority of the
users who hopefully will be taking advantage of the
700 MHz spectrumare mgrating froma noise-limted
systemin the VHF or UHF bands.

MR, EIERMAN. | would be surprised to
find a noise-limted systemin VHF.

MR. KNI GHT: But they are mgrating from
that spectrum and there are certain issues that
woul d say you are already doubling the nunber of
sites to provide a simlar coverage towards that
700. If you have to double it again to protect
agai nst potential interference, then you are soon
reaching the point where it is not economcally
feasible for a lot of jurisdictions to even consider
700 MHz as a solution. So we are naking a real ness
of that, I would think, if we are continuing to
i ncrease our power demands just to make the system

wor K.
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CHAI RPERSON DEMVSEY: We will continue to
work with Technology and try to keep everyone
abreast of the issues. Then we will nodify our
recomendati ons based on what the final outcone is,
obvi ousl y.

MR EIERVMAN: | nentioned it earlier
today, that we are in the process of review ng what
changes have got to be nade to the Cuidelines based
upon what has happened since May of 2001, when we
publ i shed the existing ones that are on the NPSTC
listserver. | guess they are the sane ones that
John Powel | has reorganized into the CDs and al
that stuff, right?

CHAlI RPERSON DEMSEY:  Yes.

MR. EI ERMAN.  So any changes we nake
affect not only the original docunent, but the
docunents that are going to get distributed to the
RPCs. Tomand | were having a discussion earlier
about whet her they even publish now MW
recomendati on was go ahead and publish, but
basically tell everybody that, when the NCC is over

in February, there will probably be an update
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i mredi ately with any final recommendati ons and
changes.

CHAI RPERSON DEMSEY: Yes, | think we
will work with NPSTC in nmaki ng those available. |
know John's format is very easily nodified just by
t aki ng pages out and putting theminto the
Qui debook.

| don't think we are going to issue
changes other than on the website, just make a
notification that on the website the changes are
avai |l abl e and to downl oad them That is probably
the nost efficient way to do it.

Regi on 5, Dave Buchanan's plan, Region 5
has been submtted to the FCC. Mchael, | don't
know if it is appropriate to ask if there's been any
progress on the review of that plan?

MR WLHELM It's appropriate to ask; |
just don't know the answer.

(Laughter.)

| don't handl e that end of the business.

CHAI RPERSON DEMSEY: Ckay. | amonly

aski ng because we are anxious to get sone feedback
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fromthe FCC. W have a checklist which | amjust
going to e-nmail to Mchael tonight that we had
devel oped about two nonths ago when we spoke about
it.

We had hoped that naybe there would be
sone feedback fromyou guys, so that we could kind
of coordinate our checklist with what the FCCis
thinking. But |I think I amjust going to give you
what we did so far, and then you can use that.
Hopefully, it will help you.

M5. KOMLSKI: That woul d be very
hel pful. | think we have an early draft of that
checklist. There is a teamthat is trying to use
the Region 5 plan as the basis for devel opi ng
sonething that is internal to the Comm ssion, which
will be the guideline that we will evaluate future
pl ans on.

So we are taking nore tinme than sone
peopl e would |ike us, only because this is nore
difficult than the 800 plan review process. W want
to get it right the first tine. Before we go back

to Region 5, we want to nmake sure that if there are
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ot her questions or if we need sone nore information,
that we do it one tine, unlike ULS, just one tine
and get everything, get all the questions.

But this is a priority. | think the
Di vision Chief has told Region 5 that they can
expect this, sonme kind of a response concerning the
pl an soon.

(Laughter.)

CHAlI RPERSON DEMSEY: That was a good
answer .

| think we are primarily concerned wth,
if there are things that the FCC finds wong with
the plans or the guidelines, that we are able to get
t hose out, obviously, to get themout to everyone
and then get themto NPSTC, so that they can revise
t he Gui debook al so.

| think all of us on the |Inplenentation
Subconm ttee are available. |If there is anything we
can do to help, just let us know.

| s there any new busi ness?

MR. SCHLI EMAN: Yes, | wanted to talk

about the state plan.
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CHAlI RPERSON DEMSEY: Yes, |'msorry, |
forgot. Yes, I'msorry.

MR WLHELM \VWhile he is working with
his conputer here, | will nmake a brief announcenent.

There will be a reception tonorrow norning at 8:45
for the NCC sponsors, the Steering Conmttee
menbers, and the Subcommttee Chairs. It wll be
i mredi ately behind the Comm ssion neeting room It
is the sane room we have used previously.

We are | ooking forward to seeing all of
you there. You wll go through the sanme security
procedures as you did this norning. There wll be
two FCC staff people at the door to escort you to
the room

MR TOLMAN: | would like to ask Dave
Funk to conme up to the m ke, that one over there,
Dave Funk, and give us an update on the pre-
coordi nati on database, specifically the RPC pl anning
cl asses that have al ready begun.

MR. FUNK: Dave Funk, NPSTC Support.

Cl asses have begun on the CAPRAD dat abase. W

have had one class already. The next class is
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schedul ed next week. October we'll have anot her,
and in Novenber we'll have another. They are al
full. RPCs have signed up for those. The

notification was put out in the NPSTC newsletter,
and we wi Il announce the schedule for the training
that will occur after the first of the year as soon
as | can secure that with the University.

We are using the | abs there, so that
everybody has conputers available, and we actual ly
go online. W have instituted a training packing
plan that we put in place into the training side of
t he dat abase, so that students can actually see what
it will look Iike and what it wll do. So all the
functionality is there, and that is underway and
ongoi ng.

MR. TOLMAN: This NPSTC newsletter is
one of the nediuns that we are using to provide
updates on the status of that as well as other
things. In fact, | guess we should have brought
them here today. |f anybody is not getting that and
would i ke to get it, see Dave or nyself.

MR SCHLI EMAN: Steve Devine and | have
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been wor ki ng on border sharing plans for 700 Mz
state bl ock channels. He has a cellular approach,
and we have a sonmewhat different approach

This just gives you sone background.
Fromthe 24 WMHz of the 700 MHz public safety band,
2.4 MHz is designated as state-use channels. A |lot
of the states in the Northeast have received their
license for all of the allocated state spectrum
So, of course, we have an interest in that.

State licenses are granted as
geogr aphical area |licenses bounded by the state
boundaries. The FCC has given the states the
responsibility for their own use of the spectrum
Therefore, to avoid interference, cooperation on
channel use at the borders needs to be addressed by
the states, and that is a requirenent that is in the
Report and Order.

Interior areas of the states beyond the
border regions may use any of the state's
geogr aphi cal | y-assi gned channels. New York is
devel opi ng a proposal for State geographically-

assi gned channel use along the borders of al
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nort heastern states.

New York reconmmends that an MOU, a
Menor andum of Under st andi ng, be used to clarify the
under st andi ng between states. The MJU, as proposed
for this application, wll cover state use channels
at the borders of Connecticut, Mine, Massachusetts,
New Hanpshire, New Jersey, New York, Chio
Pennsyl vani a, Rhode Island, and Vernont. Each pair
of states would have their own MOU.

The 2.4 WHz of state |license spectrum
consists of 192 channel pairs, base and nobile
pairings, at 6.25 KHz wi de channels. The 192 paired
channel s are a subset of the 960 total 6.25 KHz
pai red channel s that conprise the narrowband
segnents of the band.

The state channels begin w th Channel
No. 25 and end with Channel No. 948, referring to
the fixed-station channel nunbers. The 192 state
paired channels will conbine into 48 individual 25
KHz wi de aggregated channel sets.

An aggregat ed channel plan of 25 KHz was

chosen so as not to inhibit the use of future
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technologies. And that is a question you were
asking earlier. The aggregated channels can easily
be reconfigured as 12.5 KHz wi de channels, for a
total of 96 paired channels, or you can operate any
of them 6.25, 12.5, 25, as you w sh

The 48 paired channel s are segregated
into 12 LATs, core groups. Each group contains two
channels fromTV 63 paired with 68 and two channel s
from TV Channel 64 paired with 69. Each channel in
a group is separated by a m ni num of 250 KHz.

The proposal nanmes the groups A through
L. Al groups experience the sane television
interference effects because the interfering
tel evision channels are equally represented within
each group. This chart shows the proposed channel
grouping and refers to the channel nunbers using the
fixed-station channel nunber.

In this chart here the exanple is G oup
A, made up of four 25 KHz plan channels. Each of
the 25 KHz plan channels is nmade of four aggregated
6. 25 KHz FCC channel s.

Super - groups or conbi nati ons of groups,
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by design grouping in these super-groups, we
mnimze the possibility of interference and
maxi m ze the anount of state-use channels that can
be utilized at the borders. Note that this plan
contenplates a 25-m | e border zone within each
state's boundary, as described |ater.

Al ong the Canadi an border, a simlar
arrangenent i s suggested, but international sharing
in this band has yet to be negotiated by the U S.
State Departnent and FCC, at |east as of July 28. |
don't know if there has been any forward notion in
t hat area.

The groups are conbined into five super-
groups. A super-group consists of four or six
groups. An exanple of a super-group would be A B,
C, D E F for Super-Goup 1 or G H I, J for
Super - G oup 3.

Super-groups can be allotted by counties
within a state or by geographic coordinates. This
table lists super-group assignments as proposed for
this Northeast application. W think that one of

the sinpler ways is to do it by county. CQur
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counties are generally a lot smaller than in sonme of
the states.

This tabl e shows the super-groups and
the states all along the adjoining borders. Like
nost of the shared, common border between New York
and Pennsylvania, Super Goup 1 is allotted to New
York, and Super-Goup 2 is allotted to PA. Near the
border area of New York, PA, and New Jersey, Super-
Goup 3is allotted to PA, Super-Goup 4 is allotted
to New Jersey, and Super-Goup 5is allotted to New
Yor k.

In the region of the New York,
Massachusetts, and Vernont border, Super-Goup 1 is
allotted to New York, Super-Goup 4 is allotted to
Massachusetts, and Super-Goup 3 is allotted to
Ver nont .

And in the next slide we have a map that
shows the super-groups to see how they match up
across the respective borders. Super-groups
allotted to a state can be used within a 25-mle
buffer zone along the border regions. The 25-mle

buf fer zone was deened reasonabl e based upon
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si mul ati ons enpl oying directional antennas and radio
hori zon cal cul ations, transmt height of 150 feet
and a receive height of 6 feet on the nobiles.

Sites within the buffer zone can have their 40 dBu
contour or service contour extend a distance of five
m | es beyond their border.

This map shows the border regions. You
w Il notice that sonme states have very | arge
interior regions, and sone states, |ike
Massachusetts, only have a coastal range, where you
are nore than 25 mles froman adjacent state
bor der.

Color coding is alittle difficult. The
yellow line, representing the 25-mle interior
boundary, is a little hard to see against the green
background, the |ight green background, but | think
you can get the idea.

The | ower orange circle, or dark yell ow
circle, represents use of a site wthin the border
region that's extending over five mles into the
adjoining state with 40 dBu cont our.

The blue site is in the interior of the
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state, and its interference contour of 5 dBu only
extends up to its own state's five-mle line within
its border, to illustrate how these sites would be
pl anned out.

Let me go back a couple. Using these
conbi nations of channels allows a state to do
what ever they want to do. There's no restraints on
where they are going to put stations or anything
like that. It is just a case of they would be able
to do it with these groups of channels.

I n our approach, we offer that kind of
flexibility because, with the terrain that we deal
wi th, particularly nountainous terrain along the
Pennsyl vani a border and the Vernont and
Massachusetts border and the rolling terrain between
New Yor k and Connecticut, since nountainous to a
| oner level, certainly hilly terrain in ternms of
what the guys in California think about, but,
nevertheless, at 800 it's a nountain. It gives us
flexibility on how the stations would be | ocat ed.

Now, Steve? Where did Steve go? There

he is.
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CHAlI RPERSON DEMSEY: | just nade a
comment that Bob and Steve are starting to | ook a
| ot alike now.

(Laughter.)

MR. DEVINE: Look at that. That worked
out well. See how easy m ne worked, everybody.

(Laughter.)

kay, this is fairly inpronptu.

VWhat we addressed in M ssouri regarding
the sane issues -- I'mgoing to go through this a
l[ittle quicker. Bob went through a |lot of the
par aneters.

The key issue here is these are |icenses
t hat have already been issued. So the Conm ssion
has done their job. They have given us the
flexibility to inplenent these. Now we have to, in
sone cases, address sone issues that have gone on
for years with regard to border areas, and now t he
key is to make them work. W have al ready been
issued the license. That is sonetines the nore
difficult part, but in this case now we actually

have to get al ong.
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Sonme of our goals for establishing this
in Mssouri, we have ei ght adjacent states, sone of
whi ch have greater border areas, sone of which are
popul at ed, sone of which are sparsely populated. To
establish a channel allocation, whether or not we
build a State systemor not, with no i ncunbency at
700, | mght add, this still remains to be seen.

But maxi mal spectral efficiency, | don't
think we neet the efficiency |evel that Bob's
cont our - based system woul d, but we certainly think
that it is effective in many of the areas we are
| ooki ng at.

Also, the third comment there is to
preserve the adjacent state border areas for states
that may -- "delay" is probably not the best term--
just not inplenment initially, and perhaps to
preserve sone border areas for later inplenentation
m ght be beneficial .

Sonme of the things we | earned: that we
are diverse both in population and topography, which
goes pretty nmuch for the whole Mdwest. The formul a

for channel re-use needs to be inplenented, and

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

79

state governnment will end up | eading any wi de area
initiative.

We see this as being a conduit where
interoperability devel opnent and the |ike, kind of
riding on the back of any state systemwe were to
build that the locals would be able to comunicate
on, we see this as being the backbone for any kind
of a 700 statew de network devel oped.

We cane up with a concept, and it is
strictly a nobile concept. It certainly doesn't
address, doesn't have the signal strength to address
sone nore devel oped issues, but for the border areas
we thought it appropriate.

We cane up with a 10-mle radius and a
m ni mrum 20 dBu signal strength, which isn't much,
but we felt that, without having to build a tower
every eight mles, we didn't think that was
realistic with regard to channel separation

The dianmeter of the cell that we are
going to create you will see in a nonent is 20
mles, and the safe harbor ELP [imts were figured

in when we did sone studies as to exactly how big
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the cell should be.

We created a pattern of interlocking
clusters, nine hexagon cells, A through I. Each
cell contains eight total 5 KHz channel pairs, three
of which are common to all the cells. The
frequenci es each have 250 KHz separation, as Bob had
stated, and each channel set is represented within
all the channel pairs in the cells. There's the
three common 25 KHz channels for either state-to-
state interoperability or sonme commonality within
the system

There's the channel set. W used 45 of
the channels in a nine hexagon cell, and the three
channel s | eft over we made common to all cells for
sone type of consistency through the network. That
can carry over across state borders, you'll see here
in a nonent.

There's the cells. There's about 230 of
them It's not too bad to read, | guess.

As you can see, as the pattern begins to
develop, it is a shane if you have to stop at the

state border. So we thought to create kind of a
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collar or an insulation area -- we originally | ooked
at 30 mles, and Bob cane up with 25. Either wll
wor K.

The key in what we see here is that, if
the pattern is continued, what it does is it begins
t he devel opnent of a dial ogue, which we think is
inportant for the states to talk to each other and
to acknow edge the fact that on the M ssouri,
Kansas, Okl ahoma border, on which there aren't a
whol e | ot of people, at least there wll be sone
negoti ation and di scussion with regard to the use of
the channels, which is in that case not half the
battle, but alnost all the battle, because there's
going to be plenty of channels to go around.

The thing is the Kansas City issues are
probably going to require sone nore intense packing
such as Bob was di scussing, but, once again,

M ssouri and Kansas and M ssouri and Illinois are
di scussing the issue, which is the battle. If we
can get people talking, we think that we can work
around our |icenses that have al ready been issued.

This is just another shape of the way
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the channels go. | think there's 240 of themtotal,
if you | ook at them

Now | m ght add, these hexagonal cells
are exactly that. They don't do nmuch for you. |If
you overlaid the county boundaries, you would see
that sonme fall in and are actually right on the
county line, sone are right on the state lines. W
would literally just divide the channels up as they
fell.

Keep in mnd that within a 30- or 25-

m | e, whatever distance is decided, what we do in
the mddle of Mssouri really has no bearing on
anybody other than Mssouri. So that is just
wor ki ng out the coordination within ourselves.

So if you can imagi ne, as Bob had, a
border shaded area all the way around, that would
require some coordination and everything el se on the
inside. You don't want to nake that too big. |If
you take the 115 counties in Mssouri and have a 70-
m | e border, you only have about six counties |left
that aren't affected by that. So it is inportant to

keep that border limted, but not necessarily too
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much encunbering the State's geographic |icense or
that renoves the point of issuing it in the first
pl ace.

Co- channel separation, 60 mles if you
are assumng that there is a tower in the center of
each cell. Adjacent channel is a 30-mle separation
if you're making that same assunption. Co-channe
and adj acent channel.

The common pattern, the three common
channels we indicated earlier, exactly what the need
woul d be for that, we think that woul d be benefici al
wi th our adjacent states. W think that woul d be
sonet hing that we could carry that pattern over and
they could enjoy as well.

The 25 KHz bl ocks, we use the 45 25 KHz
channels to allow technology to be inplenmented in
whi chever nmechani smthe adjacent states felt needed.

We t hought the technol ogy neutral.

If the site is in the center of the
cell, the tower distance adjacent is 20 m|les.

Every 60 mles of the region -- like | said, it is

not mexi mum spectral use. The only criteria used on
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this is distance. It is not terrain. It is not
popul ation. It only uses distance to |lay out those
border areas and to provide sone insulation for the
borders for the states that m ght not develop a 700
i mredi ately.

No adjacent cells will contain adjacent
channels. Really, if you just develop a grid, a
di stance-based grid that can be used effectively, it
was really our goal, like |I said, to try to provide
sone insulation within the border areas that we see.

These are sonme of the benchmarks that
the states are given: January 1, 2007, it starts
January 1, 2007, based on the DTV transition, |
woul d i magine. The states need to be prepared to
provi de substantial service to one-third of the

popul ati on January 1, 2012 and two-thirds by January

1, 2017.

Any questions?

(No response.)

As a test pilot, we have extracted the
counties in Mssouri -- let nme see if | can go back

-- and gone through and | ooked at where the cells
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lie and associ ated those with counties and pl aced
the State |icense frequencies on the NPSTC dat abase.

It is on there now. It lives there, and, quite
frankly, that's the only place one can go | ook and
find those channels right now in Mssouri.

They are out there, and we thought it
was sonething that we could use in other states
eventually. Once they have access to the database,
they also could | ook and see which channel s, which
state-licensed channel s exclusively we're talking
here, are used wthin the M ssouri border counties
t hat concern them

MR. SHAHNAM : This is Ali

On the pre-coordination database, would
we see the county borderlines for allocations?

MR. DEVINE: Do you nean the geographic
pi cture of the county borders?

MR. SHAHNAM :  Yes.

MR. DEVI NE:  Yes.

MR. SHAHNAM : Thank you.

MR. DEVINE: They are listed in a -- you

can inquire on the county itself and the channel
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names.

MR. SHAHNAM : Thank you.

MR. DEVINE: Any other questions?

(No response.)

Thank you.

MR. NASH. It's a pretty interesting
pattern for M ssouri.

MR. DEVINE: Right.

MR. NASH. Are you proposing that that
woul d extend all the way across the country?

MR. DEVINE: Well, let nme just put it
this way: Gven the criteria that it uses, strictly
di stance now, and the fact that nuch of it was done
with pencil art, no. But | would like to see the
concept be sonething that, if Mntana was to be
delayed in their inplenentation, the border states
around there wouldn't feel that they were -- you
know, we have had sonme border wars in M ssouri,
obvi ously, geographically wth the 800 process and
t hose thi ngs.

| like the insulation properties that

the state |icense can provide. | would inmagine
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sonebody could wite an algorithmto generate this

di stance paraneter and to devel op this honeyconb-

type thing. | amnot initially proposing that, but
| would Iike to see it. | don't want to be to have
to do it.

MR. NASH:. The reason | ask is let's now
step into your adjacent State, you know, Kansas over
there, and say they decide that a honeyconb is nice,
but they decide that a little different size of
honeyconb - -

MR. DEVINE: Right.

MR. NASH. -- or they decide that an
el even pattern is better than a nine pattern --

MR. DEVINE: Right, right.

MR. NASH. -- or they decide, they nmake
any decision that isn't simlar to yours, we now
have an interface point between the two patterns.

MR. DEVINE: Right.

MR. NASH: Certainly to the extent that
your pattern extends into Kansas, their pattern
woul d extend into you. So there's not only an

interface point, but there's an overlap section of
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inconpatibility.

MR. DEVINE: Right. You can't start
this in the center. W started in the geographic
center of the State, the best we could tell. You
can't do this in every state because, as Sean
poi nted out earlier, the efficiency derived from
doing a nation conpared to doing 48 contiguous
states is trenmendous, the difference that is
achi eved there.

This has to be consistent with one
starting point, and the ending point being the
Atlantic and the Pacific to be effective.

MR. NASH. That's kind of ny point.

MR. DEVINE: Right, and I'mcertainly
open to that. The paraneters are pretty nuch
established. Like | said, it doesn't use the
packing criteria that Bob had di scussed and sone of
t hose other things, but, you know, on the M ssouri -
| owa border | can tell you there's not many people
there. Now David Funk's got famly there. [|'m not
going to get too close with it.

(Laughter.)
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There's not many people there. Quite
frankly, what we develop there is going to be
sufficient, and it's going to provide lowa the tine
to inplenent, a year-and-a-half, two years, three
years, four years down the road. They're not going
to have to say, "Boy, now we've got to reinvent this
M ssouri -l owa border issue."

So | like the insulation properties, and
if it can be beneficial, I"'mall for it.

MR. NASH. Yes, but | think there is at
| east one city that extends on both sides of your
border that you would have to deal with

MR. DEVI NE:  Yes.

MR NASH: Alittle place called "Kansas

MR. DEVINE: Yes. Yes, there are sone
I Ssues.

MR NASH: In California it is the sanme
border thing, that nost of our borders with other
states are pretty lightly-popul ated desert areas, to
where we coul d probably give every resident his own

channel and not run out.
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(Laughter.)

Now we certainly couldn't give every
j ackrabbit a channel .

MR. DEVINE: And it's interesting
because the sane practice in many areas of the state
will have different effects. 1In Kansas Gty in
M ssouri or Kansas City and east St. Louis or the
east side of St. Louis, what this will do is this
w || pronote dialogue. They can use any type of
contour -- it could be Bob's contour-based -- any
type of nechanismto devel op their channels, as |ong
as it is probably beneficial for the state |icense
channels to be on the database. Qite frankly,
nobody wi Il know anythi ng unl ess they actually have
sone place to see it.

But the sanme application could be used
differently on the M ssouri-lowa border than it wll
in St. Louis or Kansas City. So as long as those
peopl e begin a discussion, begin a dialogue, |I think
we have won the war.

Any ot her questions?

MR. SCHLIEMAN: | think I m ght comment
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that states could use a conbination of the two plans
that we presented here.

MR. DEVI NE: Absolutely.

MR. SCHLI EMAN: The inportant thing is
that there are a couple of ways of doing it, and it
is what the parties agree to.

MR. DEVINE: Thank you very much.

CHAI RPERSON DEMSEY: Thank you, Steve.

The I npl enmentati on Subcommttee is
fini shed.

MR WLHELM And we're adjourned.
Thank you all very nuch.

(Wher eupon, the proceedings of the

| mpl enent ati on Subcomm ttee were concl uded at 3:23

p.m)
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