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Mr. William F. Caton

Acting Secretary

Federal Communications Commission
1919 M Street, N.-W., Room 222
Washington, D.C. 20544

Re: - -of.

(13 2

Dear Mr. Caton:

Pursuant to Section 1.1206 of the Commission’s Rules, enclosed please find an
original and two copies of the ex parte technical statement of Bellcore on behalf of the PACS
Providers Forum in the above cited proceeding for inclusion in the public record. This
submission is intended to address issues raised by the Commission’s Staff regarding technical
aspects of the out-of-band emission limits on operations in the WCS bands.

In its technical statement, Bellcore reaffirms and explains why a service operating
in the A or B bands of the WCS spectrum will cause no greater interference to the proposed
operations of the DARS applicants than the generally applicable out-of-band emission limitations

currently provided by the Commission’s rules, if technical operations conform to the following
criteria:
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a 12.5% duty cycle for all portable units, with a 312.5 psec pulse every 2.5 msec

e the portable units must employ TDMA technology
Subscriber Unit (“SU”) transmit power of 200 milliwatts peak (25 milliwatts
average output)

e Radio Port (“RP”) transmit power of 800 milliwatts for RP at 25 height (for base
stations mounted higher, the power may be raised in accordance with the
additional path loss afforded by the greater distance)
linear polarization

¢ only fixed (wireless local loop) and portable services may be provided (i.e., no
vehicle-mounted units are permitted).

then the following out-of-band emission standards:

e subscriber unit transmit emission levels of 81 + 10 log (P) dB
e Dbase station transmit emission levels of 75 + 10 log (P) dB.

Specifically, the combination of (i) a low probability of multiple PACS handsets
being in close proximity to a DARS receiver, (ii) the universal use by the DARS applicants of
interleaving and error correction technology and (iii) compliance with the out-of-band emission
limits noted above result in PACS-type systems having a minimal and acceptable impact on the

performance of DARS.
Should you have any questions, please do not hesitate to call me at (202) 637-

2172.

Very truly yours,

/:/Z;/ W

John G. Holland

of LATHAM & WATKINS
cc: Julius Genachowski, Room 814

Rudolfo M. Baca, Room 802

David Sidall, Room 832

Suzanne Toller, Room 844

Michelle Farquhar, Room 5002 (2025 M Street)
Dan Pythyon Room 5002 (2025 M Street)
Johathan J. Cohen, Room 5002 (2025 M Street)
Ruth Milkman, 814
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Steve Sharkey, 283 (2000 M Street)
Tom Mooring, 433-A (2000 M Street)
Charles Iseman, Room 424 (2000 M Street)
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Introduction

The purpose of setting out-of-band cmission limits for Wircless Communication Service (WCS) Uansmitters
opersting between 2305 - 2320 and 2345 - 2360 MHz is to limit, o a wierable Icvcl. the inlerference from these
transmitters oo the satellite Digital Audio Radio Service (DARS) operating in neasby bands. Deciding what is a
“tolerable” leve) of interference is critical in determining oul-of-band emission standards because it is not possible
w complesely eliminate the interforence that one radio system causes another. Therelore, the objective of seting
out-uf-band cmission standards from the WCS band should concentrate on what level of interference to the DARS

is tolerable.

What is a tolerable level of interference? DARS operators will alrcady have o (olerate higher levels of
impairments when the path between the satellilc and the DARS receiver is blocked. ‘This could occur whben the
vehicle carrying the DARS receiver passes under an overpass, travels on roads with beavy tree canopies, travcls in
an urban canyon, etc. Background noise will also cavse interference.  The nwisc Iovel in an urban environment is
typically higher than the noise fevel in a sural environment, Satcllitc designers accept these bigher levels of
inerfcrence and deal with them in a statistical way. Under the worst set of cizcumstinces the DARS service will
suffer an oulage. Because of this, DARS service providers cannot guarantee service 100% of the time, but insiead
select a wlerable level of scrvice,

There is an extremely low prohability that multiplc PACS handsets and a DARS receiver will be in close
proximity to ooc another. In addition, DARS intcricaver and Forward Ervor Cosrection (FEC) technology can deal
with interference from onc or two PACS handsets regardless of the distance between the DARS receiver and ihe
handset(s), The combination of (1) a low probability of multiple PACS handscts being in close proximity to a
DARS rccciver, (2) DARS interleaving and FEC technology and (3) PACS compliance with the out-of-band
cmissions limits of 81 + 10 Log (P) JB fur thie handset and 75 + 10 Log (P) for the fixed unit, results in the PACS
system baving a minimal impact on the performance of the DARS system.

Analysis

To deal with interference caused by wtravcling under an overpass or tree canopy DARS will need w employ
interleavers and FEC cndcs. These same technologies will also mitigate the impact that PACS bas op DARS. A
PACS handset in close proximity ©0 a DARS receiver only transmits for 312.5 microseconds every 2.5
milliseconds. The DARS intericaver and FEC technolugy will be designed in handle fades on the order ol scconds.
This same technalogy will easily deal with interference from nearby PACS wobile (crminals. 1low does the
inerleaver and FEC reduce the impact of PACS? Error encoding is just the calculated use of redundancy, More
bits than arc aciually needed to ransmit the digital music are sent over the air. Thcse cxira bits are used at the
other end to correct any crvors that occumred in transmitling the signal. Extra bits are adkded w groups of digital
music bits called frames and the error coding is capable of correcting 8 small number of bits in error within the
frame, A bursty ervor like (he oncs caused by traveling under an overpass may result in 8 whole frame being lost.
In this case error correction codes cannot recover the frame. To avoid this sitnation a psocess callcd interleaving is
uscd. Bits of different frames arc inicrieaved with one another prior to trangmission, If a bursty error occurs while
vansmilting the signal over the air only a couple of bit from each frame will be Jost instead of the whole frame. A
ncarby PACS terminal will causc crrors in only a few bits of a frame and therefore the error correcting codes will
be able 10 deal with PACS inicricrence.

PACS will intcrfere with DARS and no ope on either side of the argument disputes this Fxt. The rcal question is
how much interference frotn PACS can DARS tolerate and still provide a bigh quality sevvice? Lot us first
consider a PACS bandset nearby a DARS receives, We all know that signal sirength decreases exponentially with
distance. Thercfore at some distance the PACS handsct will no longer couse an unacceptable level of interference.
Figure 2 sbows a PACS cull with PACS handsets Jabeled with a “P”’ and a2 DARS mobile Jabeled with a “D”. The
radius of a PACS cell is approximately 1,500 feet. The PACS Providerx Forum (PPF) and DigiVox Corporation
believe that the level of interference from a PACS handset to 8 DARS receiver will be acceptable when they are
separated by more than 12 fecl. Performance of the DARS recciver inside a 12 foot radius from the PACS handsct
may sulfer from PACS interference. The key question then becomes what Is the probability that the DARS
recelver will he within 12 feet of the PACS handset? PACS has 8 rcuse factor of 16. Therefore, in SMHz of



bandwidth, there will be one frequency channcl available for use in cach ccll . One frequency channel can suppost
at most 7 PACS users. Let us suppose that both the A and B bluck of the WCS band are used for PACS. Tben, at
most 14 PACS handsets will be in use in a cell at onc tme. Statistcally from traffic considerations, 8 bandsets will
be in use in 8 cell at one time, however, we will assume 14 uscrs per cell. The probability of 2 DARS receiver
being within 12 fect of a PACS bandset is:

p=14--2_ - 0.00089%
1500°
This ix less than 8 1/10™ of a percent. The PPF number of 12 foot includes shadowing duc to the buman head and
other factors that the staffl of the Federal Communications Commission (RCC) expressed concerns over. Let us
double (he radius to 24 feet to reduce their concerns. The probability of being within 24 fect of a PACS handset is:
24°

=14 ———= 4.
P=14. 15007 =0.00358
This is less than 4/10 of a percent and does not include bead shadowing. Any shadowing causcd by the human
head or other objects will reduce the arca in which the PACS handset may advcrsely impact the DARS receiver and
bence will proportionally lower the probability discussed above. Far cxample, if the human head shadom 5% of
the signal, then the probubility above would be reduced by a factor of 2. :

PACS Cell

©

Figurs 2, PACS Ccll with PACS and DARS users identified by “P’ and “D” Respectively,

In addition, the above set of calculations are overly conservative because they do mot comsider PACS power
conuol, PACS handsets are power conlrollcd and their power can be reduced by up to 300B. This implics that
handsets ncar the cenier of the cell will transmit at Jower powers and cause less interference, Therefore, the radius
at which the PACS intcrference is tolerable will be less for bandset operating near the center of the cell, and the
peobabilitics discussed above would be reduced. For example, a 60B decrease in the msmit power of half of the
PACS handset in a ccll would result in a 35% rcductivn in the probabllity of a PACS handsct interfering with a
DARS Receiver.

These probabilities do not address the ability of the DARS intericaver and FEC codcs 1o cumpletely mitigale the
interference from one or two newby PACS bandscts. In reality, only multiple PACS bandsets in close
proximity to n DARS recelver will adversely Impuct the DARS receiver. The probability of multiple PACS
handsels being in close proximity to a DARS receiver is much lower than predicted above.

Conclusion

There is very little chance of being near enough to 8 PACS handset that it will cause an wmacceptablc kevel of
incrierence w a8 DARS recciver. The probability of a PACS hundset interfering with a DARS receiver Is probubly
far less than passing onder an overpass or lrec canopy. Even wben a DARS roceiver is in close proximity the same
interlcaver amd forward ervor correcting technologies that dcal with fades due 1o travcling under an overpass or tee

canopy will deal with the interference from PACS.
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