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PCMCIA "Pager Card" Prototype
(Forerunner of PCMCIA Transceiver Card)

Physical Characteristics

Card Type:

Interface:

Antenna:

Switch:

Indicator:

Display:
Lable:

PCMCIA Type II

PCMCIA Memory Card or I/O

• Flush mount (battery could be incorporated into external
handle: AAA preferred. AA probably too large)

• Some manufacturers may require custom design and
location.

• Contact platform manufacturers on EMI and RFE
compatability. This is consistent with other PCMCIA card
product manufacturers.

Power On-Off

Blinking LED

• Message waiting indicator
• Low battery indicator when voltage drops to design unit

None
PCMCIA STU release/paragraph 3.1.7 lable



PCMCIA "Pager Card" Prototype
(Continued)

Power Source

Battery:

Prodyet Featyres

Data Rate:

Format:

Address:

Memory:

Internal Clock:

Electrical Requirementsl
RF ReqUirements

portable Unit
(PDMCIA Card Driver Software)

Display Features:

• 700 hours out of portable (350 hours lower limit)
• Internal see PCMCIA STD release 1.0 paragraph

3.1.6 battery location
• Consider re-chargeable options when card is

inserted in platform
• Use portable power source when card is inserted

in PCMCIA slot
• Insert and remove with portable power active

2,400 BPS; product evolution should anticipate
upgrade to 4,800 or 9,600 BPS as 2nd generation
prodUct .

POCSAG (2400 BPS)

Minimum of 4 POCSAG addresses. Minimum of 16
addresses including the 2 poeSAG function bits.

32K bytes minimum

Time and date stamp of all received messages or
last packet received.

Commensurate with Motorola Bravo pager
Commensurate with Motorola Bravo pager

PCMIA pager card should rely on software in the
portable unit to manage the information in RAM

• Message waiting indicator
• Number of messages, type of message, time and

date stamp of message arrival
• Low battery indicator for PCMCIA card when

voltage not within operational limit
• Battery charging indicator (min.lmax.)
• PCMCIA card in-r&nge indicator



PCMCIA Transceiver Card

Receiver: See PCMCIA receiver card

Transmitter:

Power Out:

Frequency:

Modulation:

Bandwidth:

100 mw to 500 mw

930 MHz

Constant Amplitude

FCC masking specification

for 25 kHz bandwidth
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Reply Comments to MTel OppositIon Petition June 16. 1992

The MTel formal opposition paper to PageMart's request for Pioneers Preference

has enclosed teChnical revIew material by MPR Teltech. Ltd. that attempt to

cmique PageMart's PIMS proposal. Each comment by two MPR revIewers WIll

be addressed and will be shown to be without any technical foundation. MPR

personnel have either misunderstood, misinterpreted or re-engineereo the PIMS

system to arrive at their conclusions.

A. Comments on the physical layer aspects of the (PageMart) Petition in

Rulemaking.

Accoroingly, we shall deal With each point and demonstrate that ail of MPR's

pOints are without merit.

MPR concludes 12 cell reuse pattern required

"It is quite unlikely that a 4-cell reuse pattern could be used in the
cellular system design. CalculatIons indicate that a 12-cell reuse
pattern is requirea."

80th 3 and 4 cell reuse plans con11rmed tor use in cellular systems. First.

MPA concludes, atter using Dr. Lees textbook on cellular system deSign, that a

U-cell reuse plan 1 is needed. This is In cirect conflict with the eXIS~: ~9 cellular

teleor.one inaustry wnich has been able to (1) operate unoer the 7 cSII reuse

scneme commonly used t.::ay, ana (2) install as small as a 3 cell reuse "micro

ceil" :~an WIth eauai to. or better performance than conventional 7 cell clans.

?:am tnlS arralVS1S. ;:::e ~ ceil reuse sr:aregy proposed by P3.l?e!'-lart c:oe~ 1:0(

3.ppear to act.ieve (he spectrum erIiciencles c~almeci....:.. 1:: ceil :-euse srra:egy
:":Sl:::;; 12 data c:Jannels. one polling chanr:ei. and one return 11::K channe1
.1ppear to be rhe mlmmum requlrement.'



Dr. Lae's book. and many others. represent a startIng point in cellular system

desIgn that doesn't represent (1) current state of the art, or (2) actual

experimental data from the massive amount ef experimental worK done to fine

tune theoretical analysis. Specifically, MPR primarily cites the references to Or.

Lees books and articles that. :n the surface. sucports their argument and omits

the articles that clearly support the four cell reuse plan incorporated in

PageMart's design, such as Dr. Lee's article in ·Smaller Cells for Greater

Performance.2 " Dr. Lee's paper clearly states that even a ~ cell reuse plan can

be oeslgned te be 2 dB suoerior to a 7 cell reuse aesign (i.e .• 2 dB greater tnan

the standard 18 dB GIl ratio):

Three CeU Reuse

= a-f3 = 105 (=)
k,
, 0 -13_ k

k=l

20 dB

The above equatIon that cefines the carrier-to-Interference ratio \Cm is usee :0

estimate cocnannel interference from all neighboring cells broaocasting on the

same cnannel at the same time. Normal analog cellular practIce is to specify C/I

to be 18 dB or nigher.

F'Jr.nermore. ~I1PR never orovides the resUlts of Dr. !-ee's aigltal system deSign

analysis. namelY a Gil ratio of 18 dB tor an ana jog vOIce system wnrch

corresponas to a 5 dB reauced requirement for a given c:gltal vOIce system,

resulting In a Cil ratio reauirement of '3 dB (in the 'Digital Systems" chapter of

the same DOOK that MPA uses.J) for a 4. cell reuse system. 7hererore. because

-- -._----
.::== (q;m;;',,;;:;qr;oos \fa~az;:'~J :,Jovember ~ ?91. ::::1ailer Cells :0; Greater

?er:ormance; Cr. W.c.::. :'ce.
~ >'Qbile (-ei:\;:;;;f Telecorn;nt,:mcwocs Svsre"';. \vilIiarn c.Y. :"ee. .\leGr;;.w Hill.
1989.



MPR did not cover digital cellular system design, they overlooked the fact that,

"The digital unit performance can be reduced by 5 dB to obtain the same

performance as an analog unit" (page 4284 ):

Digital Cellular System

"Swerup and Uddanfeldt compared a narrowband coherent digital
modulation with gaussian MSK to an analog FM system. Two 16-kbps
voice coders were used. ReSidual excited linear predicted codes and
5ubband codes were tested. The digital unit perlormance can be
reduced by 5 dB to obtain the same performance as an analog unrt.
This 5-d8 reduction advantage means a large coverage area and a
closed frequency-reuse distance for each cell can be servea in a
cellular system. This is, in tum. an example ot high spectral efficiency
usage (described In Sec. 13.4). Consider the following calculations.

In a omnidirectional-ceH system, assume that Gil = 13 dS. Le.,

~= g4 > 10
'
.3 = 20

I 6

Solving for q and using Ea. (2.4-5), we obtain

q =3.31 = "3K

i< = 4 (freQuency-reuse "atternl

In this case the total nurnoer of channels is 333; then

m =~ = 83 channeis/cell
4

which is higher than the 47 channels cer cell for G/I ~ 18 dB.

MPR appears to ignore published literature that would provide tecnnlcal

arguments ana commerclai eauipment that implement microcell reuse aU the way

to 3 cell reuse pians. such as (1) Dr. Lee's recent Micrccell system oatent

4,932.049 available for commercial use through DeCibel Proaucts. its licensea

manUfacturer (Exhibit 1), Micro Ute proauets (Exhibit 2), Smart System (Exhibit

...:. Ibid.



3), and (2) Dr. Lee1s article en "Efficiency at a New Microcetl System.5" The

article in footnote 5 concludes that not only can a 3 cell reuse pattern be

achieved througn a very simple deSIgn, out that a 4 cell reuse pattern uSing thIs

tecnnojogy may be more suitable (Dr, Lee's article on "Efficiency at a New

Microcell System", page 3, Exhibit 4):

FQur Call Reuse

"In edge-excited zone cells, the 01/R1 has to be 4.6 in order to
maintain the voice quality. Where 01 is the cochannel zone seoaratlon
and A1 is the distance tram the zone transmitter to the zone boundary,
R1 is also equal to the cell raaius. Then new q (q =O/R1) becomes
3.6 as shown in Fig. 5. Then the frequency reuse factor K becomes

K ={,g,}2 = ~2 =4.32 - 4 (Frequent reuse factor)
3 3

wnich proves that the edge-excitea approach can increase '''8 ratio
caoaclty by 7/4 = 1.75 tir:3S."

There are situations wnen all at the zones have to turned en. We call
this a non-selective eoge-excitea zone configuration. In a non
selective edge-excited zone configuration. all of the cells are treatea as
omnJ-cells because all zone's sites are transmitting concurrently. in an
analog system, the regular center-excited orr-i-cells reoUire me co
channel interference reauction tactcr which is ;qUlvalent to , =O/R =
4.6 as mentioned oreviousiy."

Since there is no restriction on cell size, the aforementionea microcell acproach

is eaually sUitable for macrocall deSign.

Another facter that is net conslderea in MPR's analySIS. is antenna pattern ceslgn

which in many cases can effectIvelY use'cown tilt" (accomDllsneo in antenna

deSIgn to significamly reduce the main ': 'Je energy at the hOrizon in belM omnr

and sectonzea antenna aeslgn (see t::<hibit 5), i=urthermore. 3crors sucn as

~erraJn cannet ::::e addressed in any real system deSIgn by a terraIn pocaganon

~ ?J.cTel Corporanons F:oneer s :\eq~est tor pes :-~chnoio..;y Gated ,'Vlay -+
1";)92 \;J.b2 L



factor :3 used by MPR, but is a tact at life In many systems designs that use

natural terrain features (e.g., mountains, canyons. etc.) to even further increase

frequency reuse in certain MSA's (e.g., major west coast cities).

It is interesting also that MPR compares C/I ratios specified to be 18 dB or higher

(for analog cellular systems) and not 13 dB for digital systems (see Mobile

Callular Telecommunications System by Dr. Lee, page 428) and assea the

unsypstantjated figure of 22 dB for binary digital FM systems (no indication by

MPR author as to the details of !o-;s own work6 ). Moreover, no consideration is

given by MPR that address what is currently done in wireless digital cata systems

to aCnJeve high performance, namely:

• Signal interleaving, for examote at the application level versus at the link level
• FOrNard-Error control (i.e.. POCSAG or other protocols).
• Signal diversIty through multiple antennas
• Antenna pattern control througn down tilt and using narrow beam antennas.

E:ther collectively or separately, the above signal enhancement approacnes are

usee in many wireiess applicatIons.

MPR: "Normal analog cellular design practice is to specIfy the Gil to
be 18 dB or higher. With this figure requiring the ciassic seven cell
reuse pattern. To achieve a Gil protection ratio of 22 d87 requires the
use of a 12-cell reuse pattern."

Digital Cellular Systems out perlorms Analog Cellular Systems on (CIl).

The commercial realiN is tha: ~ven tcoay's data moaems that now operate at

9,600 bps and ~move (IBM's GalluP/an II is contemplating 19.2K bps on

conventionai AMPs-type cellular systems WIth G,'! = 18 dB) won< well in vehicles

6 1 ?ag;e 8) \"orrnal analog cellular aeslI;n practlce lS to speclI'y ~he C:: to be
: 8 db or :11gher. Wlen :.:::s r:gure requw::g the Cl.:iSSLC seven ceil reuse
;Jattern. ?:-evious \l;'or1<. DV t::e aumor tas found that the 10-2 5ER caorure
rano r'cr binar;.: Cignal P,·f i:: a .2S k.Hz c.::annel spaclr.~ \Vlth a ";'.0 kHz peal<
devlauon and a data rate::' 4.800 bps ',vas on t::e order or 22 cb in the r':;.ding
Liannel enVlronment.

[bid.



with the only typical complaint being droppea connections at hand-off pOints.

Furthermore, It is incorrect to refer to a sectIon In Dr. Lee's book on page 1908 for

analog cellular systems and ignore the relevant equivalent calculations for C,'I on

aigrtal cellular systems in the same book (page 428).

In summary,

• MPR's own referenced authority, Dr. Lee, has shown that a 3-ceil reuse is not
only feasible. but it is a commerCial reality. Also, a unique 4-cell reuse aeslgn
is shown te ,lave more aesign fleXibility In Dr. Lee's papers.

• Existing voice analog cellular systems (with e/I ;: 18) are uSing commercially
avaiiable modem eqUipment to run at rates at or well above 9,600 bps with
excellent results except for hand-ofts (Which PIMS does not reQuire because
messages are typically between 10 ana 100 seconas).

• MPR unnecessarily limits the scope of their investigation.

Many technical pacers and books have been publishea on C/I, signal
propagation's losses (including the significant non-linearrty of patn loses
even in the log-log plane of signai versus distance - Dr. Lee assumes a
linear log-log extrapolation inaepenaent of distance for estimatIon
purposes), Other researcners have done consIderable work en
transmIssion path loss~ and the linear log - log approXImation of MPR is
onlY a crude acproxlmation that unduly penalizes snon to meaium range
patn loss (see Exhibit 5).

Modulation, interleaving and signal diverSIty tecnniques for :: ;nal
enhancement for digital FM systems that sucport traditional 10-2 SER (for
paging systems) have ceen omitted in the MPR diSCUSSion.

MPR states that a massive number 01 receiver sites are needed.

3 >lRP statement on page 9: "Tr.e use ot 120 degree sectonn~ within each cell
of a ..-cell reuse C'J.ttern 15 sncwn by Dr. Lee L7, p. 190) to yield a.. co-channel
:nterterence rane ,JI 1";' db. wh:ch al2"ain is unacceotable. This would also
:-equlre 1::: data c:lannels ir.steaa or-".S. If 60 degree seetonn~ \'ilthin each cell
Jr a 4-cell reuse patter=: 15 adopted. a 21 ctJ co-ctannei in:errere!:.ce ratIO IS

Jbtamed. -;-::is:s a reasonaoie value for digital RF paCKet commU"lcatlOns.
:' T:-:e ?I~lS' rerurr~ link a=proach is Simple: ;:)::;, '=ree space ,or ::ear r:-ee
space conaitions _-:Gl as vemcle) apprOXimately U.l Watt is surIicent a::~ :': ~

:n bUlldin~s up :8 :0 Watts uSing a 'power ::1odule" .:Jlu~gec :ntc ;lne :...:
VOltage. to augment ::ne low power 5ubscr.ber transceIver 15 appropnate.



"The PageMart system will need far more than tWice the number of
dedicated receivers as there are base stations. Calculations indicate
that for a 0.1 watt subscrrber cevlce. between 25 ana 169 dedicated
receivers per base station cell site would be required."

PIMS' low power return link In free space and high power "Power Module"

approach in bUildings Is superior to the NWN approach. First, MPR

misquotes the PIMS rulemaking document by assening that (page 10):

"Our understanding of this is that the EffectIve AF Power (ERP) of the
portable device is limited to less than 1.0 Watt, which is consistent with
the low powered (0.10 Watt) transceiver that is integrated into a hand
held personal computer product. (p. 8). Yet on p. A13, PageMart
proposes To achieve two-way operation in a high insertion loss
building, the Unit would be coupied with a separate power module. as
depictec in Exhibit XII, which would be capable of generating up to 10
Watts as a transmitter. This is also mentionec on page 9. This is
inconSIstent with their previous statement of limiting the maximum ERP
to 1 Watts, ana in fact proposes to use the 10 Watts of power in the
very area where they wish to use low power to ensure minimum
interierence with other computer and communication eauipment."

PageMart's aoproach is very straightforward: If the subscnber is outside or riding

;n a venicie 100 mw (or up to 1 watt) is adequate return link power to

ccrr.munlcare With receiver sites. On tne other hand. advanced messaging

services are expected to have its major impact on business or "wnite collar"

apPlications and. theretore, must work escecially well in bUildings. For inbuilding

aeplications, a 'power module" is crovidea for that moae of operation and could

operate at up to 10 watts ERP when plugged into AC line voltage. The "power

maCUle' COUld be configured ta ocerare as either a wirea or wireless'r::;IJeater' to

the suoscnber transceiver mooule.

ihus. when a PI~.~S subSCriber IS in a building with even 20 dS or more insertIon

OS5. ::ie return link wlil func~:~n reiiably (see taele beiowl. ~he enttre theoretical

analysIs cf MPR is almea at discreaiting PIMS free space. ~ CO mw return link.



1):- () 1 'J :; : ~ : :Jtj ;'\(,1. 'I.\!\ I :, IIlJ ~I

However. if MPR would have only stoppea to consider. MTel's NWN has even a

greater dilemma than PageMart in their return link for acknowledgment.

Available Power for Transmission (Return Link)

Building Available
Total Penetration Power

Systerr- location Power Loss· indBm

PfMS Outside 100 mw None 20dBm
building (20 dBm)

NWN Inside 2w 15 dBm 18 dBm
building (33 dBm)

Cellular Inside 600mw 15 dBm ;2.8 d8m
building (27.8 dBm)

PIMS Inside 10 w 15 dBm 25 dSm
bUilding (40 dBm)

• MPR's assumctlon

Therefore, if we compare a PIMS subscriber stancing outSide a high rise office

bUilding with a oullding penetration loss of IS dB to an NWN sUDscnber standing

inside the building, and a cellular telephone subscriber stancing inside. NWN has

2 dBm lower return link power than PIMS, and a cellular subscrioer IS over 7 dBm

:~. Fortunately, their analysis is absolutely discrovea by tr.e "ieal world"

exoenence of ccrtable. hana held cellular phones that 'NorK in many nlgn rise

ctfice bUllQ,ngs (on the grouna floor wnere the cui/ding ~enetrarron ioss IS 2: least

i 5 dBL

'.,,1PR's analysis ~s Significantly flawea for a numcer of reasons tnat cculd inciease

::ower avallaole up to 40 dB;

• The return link must be Increasea to taKe Into ac::::wnt actual receiver

sensitivity (10 dB).



• Return link antenna gain (10 dB).

• No shadowing (8 dB)

• DiversIty (+ 12 dB) - note more than one receIver or antenna.

However, a significant assumption used by MPR in performIng their "absolute

analysis" preaiction of signal power level requires ranging Information that many

researchers have performed. some of which have measured results that preaict

distances that deviate by a factor of two or more with regard to short-to-meoium

distance (see references Bullington (6) and Harley (21 )). More importantly.

because urban, suburban, with and without significant foliage, short range less

than 1Kw. medium range less than 10 kilometers or greater than 10 kilometers.

ail have an influence on transmission loss credlctjon because range IS highly

non-linear (log-jog coordinates), one linear log - log equation tor 0 to 30

kilometers is onlY a very crude predictor lO (see Exhibit 5).

Also. these preaictors were Q.Q1 usea to evaluate MTefs NWN system return ,ink

performance In the NWN tecnnrcal feasibility report of June 16. 1992.

Callular teieonone systems such as in the case ot the non-wireline operator in

San Diego (which Communication Industries constructed and PacTel later

:Derated) initia:.;o service with 12 cells (in a difficult terrain environment) and

providea reasonable inbuilding periormance. As the system. cejj-suodivided. to

approximately 24 cells. a very S;:Od degree et inoUliding performance was

achieved. PageMan's San Diego paging services tOday operate with 12

:ransmlt1er case stations and crevides very good coverage. A simllariy

constructea PIMS system in the Inn,al stages WOUld orocacly have a similar base

station aecloyment with acproxlmately two tImes that numcer tor receiver sites

: 0 "Jr. Lee uses 38.4 loglO C1 :r:depenaently or" distance (Le. snort:. :r.eaium or
:on~ d.istances as Bullington discusses.

9



(see p. A4, footnote 3 in PageMart's Petition tor Rulemaking). Fortunately,

cellular telephone users with the mil/ions of hand held portable phones prove

every day (and have proven since the mid-80's when cell sites were not as dense

as they are today) a 0.6 watt return link can function effectively in the car and

even in many buildings.

C:nsequently, MPR resuits that indicate...

"Calculations indicate that for a 0.1 watt subscriber cevice. between
25 and 169 dedicatee receivers per base station ceil site would be
required"

'" is totally incorrect. Based on the aforementioned table of available power

levels. PageMart's 10 watt inbuilding power module and 0.1 watt subscriber

transceiver mocule (STM) for free space would be preferred to a two-watt

~ransceiver used for botn inbuilding and free space (and ceilular's 0.6 watt

portable hand held units are physical evidence of this). Furthermore. as

exeerimental evidence is evaluated, STM transmItter power could be increasea

(even ue to 1 watt). Moreover. given the published literature in this field. a

literature searcr. shows that the key factor In Dr. Lee's propagation mooel is the

aistance equation (38.4 10910 01). Oepencing upon the researcher ana the

oojective aT the stucy,one can find the eauation to vary Widely:

•
•
•

38.4 10910 d1
20 10910 0 1
20 log1 0 a,

• MPFl'C5 equatIon (ref. Okumura. 1968)
. Bullington, 19n (medium range portIon)
- Harley, 1989 (short range)

The range difference between the log-Ie:; slope of 38.4 versus 20 can vary

substantially ana can easliy double rne range available in caiculatlons under 10

mUes. The plain fact IS that F -,-geMart's PIMS low power sOlution is tree scace

~anc 10 watts lr.oUliding) OW! ceriorms MTe! s two-watt onlY Soiullon. :he more

:::Jproprrate Issue. then, IS the proclem With MTel's transceiver usmg cne Dower

10



source for all applications. (MTel should then reconsider their 7 watts "die hard"

battery solution to be only on a par with PageMart. because they will lose another

3 dB if one compares MTel's 9,600 bps return link to PageMart's 4,800 bps retum

link sOlution).

MPR states inbuilding transmission creates serious problems of
cochannel and adjacent channei interfaces.

"The use of 1 Watt and 10 Watt transmitters for in-building
transmission creates a senous problem of cocnannel and adjacent
cnannel interference for users outside the building and in aajacent
building towers. This is baseo en the false assumotion by PageMart
that bUilding walls offer high levels at signal attenuation."

PIMS' approach is to contain the inbuildinq RF by transmitting oniy that

Jevel 01 RF needed for reHable inbuilding data transmission. First. the PIMS

approacn creates the opportunity to realize massive amounts of frequency reuse

through low-cost. PC beara-type interface and transceiver modules that would be

reaaily interfacea to a standard DOS-type PC (including mOdem). MPR's own

recognition of this is cited in their paper were, if not tor the maximum ERP power

levelS. assumea by MPR (page 16):

"Although the concept prooosed by PageMart is attractive on the
surface. there appear to be some TL.1damental problems in the areas at
prooagation ana building attenu..:::.tion which have not been fully
aaaressed. The concept prooosed would work well if buildings could
be considerea as perfect RF enclosures, but the vast majority ct
buildings cannot ce treatea as such."

PageMart ~:-~:oses a maximum ERP of 1 watt tor InbuHding office cells Oecause

there IS a great potential difference between officss. both as to location, size and

in some cases. an otfice cell may be used more like a building cell in

i1anufacwnng ana processing plant envIronments. it's surorlslng that MPR

NOUld miss the ODVIOUS POint that eacn Class at Installations. sucn as nigh rise

office cui/dings (urban areas), versus stano-alone oui/dings (suournan areas) ana

11



the souare teet to be covereo by the office cell must all be consIdered so that the

lowest acceptable power level is usee in any gIven class of applicatIon, because

the objective ;5 to contain the RF energy to the extent practical, within the

building. Since the PIMS operator(s) would be the source of office ana bUilding

cell equIpment and installation, th~ inbuilding RF environment will be prooeriy

engineered and managed.

Typicai power levels from the significant experience of CT-2 installations around

tre world indicate that ERP levels range from approXimately 0.005 to 0.01 watts

per channel in most "office envIronments" (Exhibit 6). PageMart would operate at

similar levels.

PIMS broadcasts only non interfering geographical cells during a

building/office cell time segment. The same MPR transmIssIon loss eauatlons

indicate a calculated value of 0.25 miies distance or two city blocks (ana not 0.85

mliesl for 0.01 watts ERP wnlch is further reducea by the insertIon loss a~e to

other neIghboring Duiidings. -he key issue IS that a PIMS office cell or cUliding

cell aoes not transmit (1) at maximum ERP unless the nature of the Dudding

requires the power, or (2) generate cochannel interference with an overlacoing

geograonical ceil. because onlY non-interfering geographical cells are

broaacasteo during a building or office cell time segment (see PageMart

RulemaKlng document p. A22 and Exhibit X). Consequently. geogracnical cells

are not broadcasting in areas where there are building and office cells In creer to

previae fer the massIve frequency reuse possible througn InbuHding cei/s. ihus.

there IS never 'an on-street subscnber cev\ceil 'that' coula stili receive slgnais

form mis office celi at a aistance or 0.85 mries' rpage i':, ,\1PRl becal:Jse a

suoscmJer on the street does nct have the pOSSIbility cf a geograDr1IC&J call

c~:aacastlng In that area on me same time segment.

. ..,

.1..-



MPR goes on to conjecture that cttice cells could interfere with another in an

adjacent building, even though "in this case, the RF radiation passes through two

building walls (at leastr (page 16, MPR). Using MPR's own conclusion, this is

equivalent to 2 X 15 dB =30 dBm, pius attenuation due to distance. at ground

levels (and less as building attenuation decreases with building height) and will

not pose any problem with normal inbUilding radiated power of 5 to 10 milliwatts

ERP any more than garage door openers and CT-' cordless phones would

create a major problem in suburban areas.

From the standpoint of building cells, the same mistake is mace by MPR to use

the maximum rated ERP in all bulldinc applications without engmeering the RF

envlrcnment in the building. Once again, for-urposes of RF containment,

build!ng cells will be maintained at as Iowa power level as practical (typlcaily

under 0.1 watts radiating in the mechanical building core) so as not to create

unnecessary building-to-building ccchannel interference. The output of an

inbullding-distributed antenna system sucn as that depicted in the PIMS

Rulemaking doc~ment would require distributed amplifiers to ccmpensate for

losses encountered in using a slotted coaxial cable that is hung In the mechanical

building core of high rise office bUildings. Alternatively, the Decibel Products

(DP) soiutlon of a aistnbute'.; 3ntenna networK using 75 onm coaxial caole with

amplifiers would not require high input power at the case station (see Exhibit 7).

7he CP approacn has the added advantage of managing eacn cistributec

antenna's output at (~) very low levels of ERP (0.005 to 0.01 watt. and (2)

focuses the directional antenna pattern at the interior of the bUilding for even

greater RF containment.
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Therefore, building cells can oe engineered to effectively contain the low levels of

RF energy broadcasted. Moreover, there IS no cochannel interference when

PIMS controls the time of broadcast tor building and office cells seoarate from

geographical ceHs in that local area.

MPR Jtatea that PIMS transmitter will Jam themseives.

"There is a great deal of concern about the high power base stations
presentIng unacceptable levels of adjacent-channel interference in the
system coverage area. It appears that they could jam themselves as
wail as sUbscriber aevices near the oase sites. "

PIMS base station sites will be engineered to avoid receiver

desensitization. First of ail. the aajacent cnannel proolem MPR reters to appiies

more to MTel's NWN system fer in-band (930-931 MHz) problem because they

'Nill not be able to manage any of the adjacent 50 kHz channel(S) whereas. in

':IMS 10-25 kHz channel groups. PageMart and other PIMS system operators

can manage the adjacent. in-band. channeis (10 cnannels) to a mucn nigher

degree. The OL::-of-band 929-930 and 931-932 MHz issue has aireaay been

addressed by PageMart In the PageNet comments (see PageMart RePly

Comments, June 16. 1992. page 19-21). Furthermore. MTel's Reply Comments,

June 16. 1992. page 10. footnote 20 also addresses the same aajacem channei

interference preolem MPR new raises for PageMart. However, the soecltic

advantage MTel claims With NWN that. ..

"... the return signal will use a relatively narrcwoana (25 kHz) cnannel
ooeratlng at 9.6K bos that is emceddea withIn tne 50 kHz cnannel.
The Quilt-in guarcbana atforas at least 20 dB of additional protection"

' .. is unlikelY.

1 ,
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What is likely is that in order to suppress a 900 MHz signal by 20 d8. (that is,

12.5 kHz from the carrier) would require at least a fourth order filter with loaded

Q's ot 37.2K. In simple numbers, the roll-oft of a single-tuned circuit is 6

dB/octave: theretore. it would take at least a fourth order Butterworth circuit to

acquire 24.3 =21 dB isolation. This would set the undamped resonate frequency

at 12.5 kHz or a band pass value of 25 kHz. At 930 MHz. this would retlect a

loaded Q of greater than 37,200 or a very large physical tilter at 930 MHz.

MPR states the PIMS subscriber transceiver module must be
powered up for long periods 01 time.

"The requirement on the subscriber device to measure the signal
strength of the polling channel tor the base sites reauires that the
subscrrber device be powerea on for long perIods at time. This Wlil
drastically reduce the battery /ife.·

PIMS subscriber transceiver moduje is as power efficient as a pager in the

receiver mode. The simple answer (see page AS,9, PageMart Petition tor

Rulemaking) is tnat PageMart's novel "best serving transmItter identification'

(TXID) aoproach means that the subscriber unit does not have to be on all the

time to measure signal strength (as in conventional cellular telepnony), The

subscriber transceiver module (STM) can receive a broadcast in its designatea

frame. power down thereafter and store the TXIO for later broadcast back to the

51_Hem contrOller (standara POCSAG paging receiver cpera:::n IS that after the

:'?ceiver acquires sync it only powers up one out of eignt frames to decoce

acdress). Theretore. the STM does not neea to have a scanning receiver nor

does It need to measure signal strEngth but, due to freauent, periodic base

station transmitter broadcast. it can move between serving cells ana always oe tn

a pOSition to n:onl(or its cest serving transmItter ana relay tnlS Information (TXIOl

:0 the system contrOller (VIa the return linK receIver networK) wnen a message

notice or poJi is recelveo.
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As a result, no such "drastic" reduction in battery life as antlcloatea by MPR is

relevant.

MPR concludes that NWN's TIme Division Duplex (TOO) Is less
susceptible to adjacent channel Interference than PIMS.

'Since the PageMart system is not Time Division Duplex, they are
susceptible to adjacent channel interterence trom other units operating
within the system on the polling, return link and data channels. It has
been shown that destructive aajacent channel interference extenaea
up to 0.5 miles from each base station site:

PIMS has less adjacent channel interterence than NWN's TOO solution.

PIMS, with its cellular approach. will manage its maxImum forwam link

transmission power in oraer to optImize the balance between minil"""!lng the

numoer ot base stations and maximizing desired cell coverage with the aDjective

ot maximizing the number ot cells for high data throughput. Therefore base

statIon ERP will likely be limitea to less than 500 warts in dense urban areas

whereas the simulcast solution of NWN will be motivatea to have as few

transmitter base stations as possible (as Sky Tel does now for Its nationwide

paging service) with each operating at or c:ose to maximum power (3.500 warts

ERP in the NWN petition). Therefore the other NWN carriers will potentially

create a far more significant adjacent channel interierence using TOO (simulcast)

than PIMS' operators managing ERP 'Nlth reseect to freauency reuse.

The main objectlve is site engineering the forward link transmitter channels ana

~he return link receIver cnannels as aiscussea in PageMan's ReelY C.:mmems.

.June 16. '1 S;;2. ;:. '19-21). MTel's NWN being a TOO. non-trunKea-single

C:1annel aoproacn cannot exercIse any control over aajacent c:-:annel forNara link

"ersus return link cycles of other camers (i.e. NWN is in a receive cycle ana omer
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adjacent earners are in a transmIt cycle). However. the more relevant issue is

the out-of-bana RF problems from the PCP and RCe paging band Which, MTel

has apparently not yet addressed cut PageMal1 has. Theretore. the claim made

oy MPR that "MTel avoIds this problem by uSing TOO transmiSSIon scheme' is

incorrect.

MPR claims that PIMS must use a high cost OSP chip/receiver.

"...to achieve higher data rates in their system, PageMart will not be
able to use low cost subscrrber devices. Complexity comparisons with
similar speed devices has snown that they will reaulre higher cost
DSP, aiscrete analogldigltal or custom VLSI implementatIons."

PIMS will not be forced to deviate from a conventionaj receiver design or

use a OS? chip at 4800 or 6250 bps. The assertion by MPR that the PIMS

transceiver requires high-power components :..: operate at 4,800 ;0 6.250 bos is

wronQ. Processing of digital signals doesn't necessanly imply the use of a Oi\;ital

Signal Processing ,aSp) C:iJp. esP's are used primarily for a sueset of d:gltai

signal processing, such as Tl's cnlp to emulate a claSSical filter cesign, aigltally.

In fact. it finds many aDplicatlons in many RF receiver aesigns. such as satellite

receivers that PageMan uses to centrol each individual base station and thereey

eliminate the need for control channel spectrum.

Even very high speeo receivers c:ted by PageMart in its ReDlY C.::mments ..;~~e

16. i 992. to MTel inaicates that a Simple p;::;se lOCK lOop (P!..l) design ::an

suepon a "high-seeea" data rate of 1 6K bes In a 25 kHz banawiath. 11 However.

','mat seems more aoparent is that MPR, ',\11th its multi-level sIgnaling scheme.

: ~ \fa\' 1 Q8() :;:;-f,: 00 - '.~",r"'na ·"'r (-nM-:qm: =""'e1ope \fndu!a-"'- .~ .. j)''7'.'';... _ .... -' ,._--. "l,. H >d . te. = •• I C m' t b' d. H • t ..

:-f?;;le ~:ldic -·-;TU~1Cj1;·Q;:. ~OU~C:l: Honma. =iichiron ~·lur3.!a. ":.1SUnlrO

?-:kou l\!atsusila;:;, Cornrnu:::ca.~:ons !;;custnal Co .. LT=:). ~ 6.000 b-;s 1:: a 25 !<t1Z
·...:::::nnei that me~ts fCC :::asKmg requIremems usmg PSK :noaula'C:J~ :lna PLL
._;:- _'..lIt.
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feels that it must resort to a DSP chip design for signal ennancement of its

complicated multi-tone signaling scheme.

It is NWN that has the feasIbility and cost issue with its yet-to-be-proven-and

tested modulation design, not PageMart. PageMart's design is well along In the

PCMCIA card configuration with a first generatIon 2400 baud POCSAG receIver

(see Exhibit 8). Adclng a conventional transmitter circuit is also underway Tor the

transceiver card.

MPR concludes that PIMS Is limited to 3.000 bps.

"There is considerable doubt that PageMart can achieve 4,800 bos
rates on its polling channel, and they would be Iimltec to rates no
higher than about 3,000 bps."

PIMS is not limited to data rates less than ERMES. First at all, we do not

believe MPR means 3,000 bps but 3.000 baud. Second, PageMart has not

restricted its moculation alternatives (see page A26 in PageMart's Petition for

Rulemaking). but to the c:::ntrary, takes the position that its tremendous

imcrovement in throughput c:::mes from ItS novel ceilular arcnitecture and not 3.

very high speea moaulation scheme. Therefore. it can be fleXible in acoptlng

various manufactured products incorcorating the ERMES receiver chip set wnen

:t becomes avaiiable.

7he fact IS that ma!or manufacturing sucpliers to the paging inaustry are pOised

to provide high-seeea coding caoaCllity to maKe another major step forward.

"/helner this is 4 FSK (as ER~ES) or other modulation technlaues. PageMarrs

system ooesn't neea "blinolng speea" as MTel~ have to ~eallze a significant

,ncrease ''1 cata rate oecause, at ;;est, NWN reeresems a Simulcast paging

system trom a netwOrK caoaclty stanaoolnt.



[I, 1/ I ,!:.: [~ . 1 ~

Also. It is difficult to understand why MPR does not believe that the European

modulation standard (EAMES) is feasible or cannot practically be Implemented to

acnieve 6250 bps. It is particularly difficult to understano their position on

EAMES when they support as feasible. the 24,000 bps data rate at NWN:

Finally, the 3.000 baud limit is more a self imposed limit justifying the complex

modulation approach used in NWN, since there is no hard eVIdence to support

their 3000 baud limit claim and even one ot the AMS petitioners, PacTe!. states

that it has "discerned that the simulcast boundary tor near term develooment is

between 3200 and 6400 baud based on its experiments" that appear to be more

advance\J than MTel's paper studies (see June 1, 1992. PacTel's Supplement to

Request for Pioneers Preference, p. 3).

MPR states:

"The spread in time delays between these received signals at the
portable is the 'simulcast time delay spread." Simulcast transmitters
up to a distance of 3.6 times this distance from the case statIon. or
15.4 mties. result in the maximum delav. The minimum delav occurs
for a portable terminal near the cell site transmitter. Thus SImUlcast
delay spread wiil be the oraer of 83 microseconos."

To demonstrate the error in MPA's conclusion. suppose the issue ot finding the

equi-signal strength "points" between two adjacent transmlrters'wanders' around

approximately 7.5 miles or 15 mItes in total deviatIon wnlch is MPR's 80+

microsecond delay spread. Now. if the two transmItters in PageMarrs PIMS

system were located 15 mIles apart or less (center-to-center aistance. wnlch is

typical in 900 MHz pagmg). then thiS would suggest that the tetal sQui-signal

strengtn po:m aevlation would wanaer trom one base station site to the otner c r

15 mries. 3imply put, this aees not happen. it is even less likelY gIven tr.e

motIvation to create an even grea;ar n~moer of base station sites or cells In er.e

PIMS system relatIve to a conventiOnal paging system. Thus, the total deViation


