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1. GENERAL 

1.1 'lllis sectiai provides RF.A borrcwers, consulting engineers, carrier 
equipnent nanufacturers and sellers with infonnatim caiceming 

the use of REA FoIIn 397c, RFA Design Specificatiais for SUbscriber carrier 
Systans. . 

1.2 'llle 397c (revised October 1980) is arranged to acmmodate both 
srrall carrier systans and larger,. nore cx:rnplex systans. An att.enpt 

was ma.de to cover the necessacy carrier systan requirements with mininal 
duplication. '!his was done by incluiing itans that gmerally apply to the 
overall system in Part I, with specific details oovered in Part IIIA. A 
Part IIIA is reccmnended for each central office exchange area. 

1. 3 Addenda such as the Purchaser's Narrative, Carrier System layout, 
and other detailed requiranents and technical data are necessacy 

to outline the Purchaser's specific carrier systan requi.ranents. Attached 
addenda applies to all groups of proposed equii;:rrent unless specifically· 
imicated to apply to a specific group or groups of equipnent. (See FoIIn 
397c, Part I, Paragrath 3.1~) 

1.4 '!he 397c is primarily intended to be used for a:,nplete carrier 
systans. Hcwever, it can be used for parts of a carplete systan 

fumished under separate transmission and/or switdtiIXJ contracts. Digital 
transmission and switching systans are nodular in concept. A high degree 
of systan integration is new possible. ReccgniziIXJ this, the REA List 
of M:iterials new separates the listiIXJ of digital tr.ansm:i.ssion equipnen.t 
into categories of trunk tenninal equipnent, subscriber tenrrinal equiprent, 
span line equipnent and autaratic protection switch {APS) equipnent. '!he· 
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397c (or 397b) might be used for the p.irchase of span line equipnent 
for use with separately purchased digital subscriber systans such as 
carrier, ccccentrators, or: rerrotes from digital central offices. 

1. 5 '!he 397c (and 397b) basically oonfonn to £annal RFA specifications 
and equiprent in volure use in rural areas at the tine of issue. 

'Ihe accelerating evolutiai of technology and/or the special circumstances 
surrounding a specific applicatiai nay warrant deviations £ran these 
standard practices and equiprent. 'Ihe 397c provides for those devia­
tioos. Fbr exarrple, the Tl type span line as covered under PE-60b is 
the predaninant transmission link~ rural exchanges today, and is 
expected to renain the predani.nant link in the near future. '!bus, the 
PE-60b Specificatiai addresses Tl type span lines and is one of the 
specific blocks noted in Item 2. 2 of Part I. If the Purchaser needs a 
higher bit rate transmission link over coo.ventional paired cables, 
coaxial cables or optical fiber cables, this can be outlined in addenda. 
Since the 397c (and PE-60b) does not specifically address these higher 
bit rate systans, the Purchaser should reference other fonral specifi­
catiais or include detailed specifications in addenda. 

2. PLANNING CMRIER PUR~E 

2.1 The use of trunk and subscriber carrier equipnent has grown rapidly 
during the last decade. What was once a small and sarewhat steady 

narket has grown into a large and saretines volatile market. 01 occasiai, 
the transmissiai equipnent costs exceed the switching equiprent costs in 
a service area. The carrier industcy attempts to provide innediate 11off­
the-shelf11 delivecy of.products. This is not always possible, and ex­
tended lead tines for certain i ta-rs nay occur. Planning and lead time 
nay be especially necessary for larger purchases or to schedule equi.prent 
installatiai by the seller. 

2.2 Adequate planning should precede any large purchase of equipnent~ 
'!his planning shruld begin at the area cqverage design (ACD) stage. 

Planning should include an outline of what is needed, when it will be 
needed, what is available_, canpatibility with other equi.pnent (existing 
and future), and the projected inpact of future teclmology and ea::manics. 
All reasonable alternatives should at least be considered. The final 
detemdna.tion should be made on the basis of the best overall sei:vi.ce 
for the subscribers at the lcwest overall cost to ·these subscribers. 

2.3 Standardizatiai and.volure productiai often result in cost and 
reliability inprovarents. Fbr digital subscriber systans, rural 

telephone canpanies have essentially standardized en systans such as D3 
and D4 type channel banks an4 Tl type span• lines cx,vered mid.er PE-64a 
and PE-60b specificatiais. These systans are ecaianical, reliable, and 
canfonn to a hierarchy of digital transmission and switching systems to 
minimize d::>solescence. Digital autanatic protectiai switches (APS) are 

• 

/ 
-----



• 

.. 

REA TF.&CM 903 
Page 3 

partially but not cxnpletely standardized (end-to-,.end canpa.tibility not 
a:npl.etely specified) • However, the PE-60c specificatiai does cover 
nany APS paraneters that are considered to be essential to reliable 
service • 

2.4 Analog s\lbscriber carrier (statiai carrier) was designed to 
address rural tel~e carpany needs (low subscriber density) • 

For nany ag,lj.catiais staticn carrier is expected to ranain a viable 
subscriber service tool for sare time. Digital subscriber carrier is 
growing as an eccl'lanical nethod of serving subscribers. With the ex­
plosive growth in digital switching and the use of integrated switching 
and transmissiai systems, future econanics favor digital systems even 
mre. CUrrent D3-Tl digital trunk and subscriber carrier are generally 
canpa.tible in the sane cable with lcw density analog trunk and subscriber 
carrier covered-tmder REA Specifications PE-60f and PE-64b. 

2.5 All reascnable alternatives should be considered in selecting the 
nest ecooanical rreans of serving subscribers. The Purchaser• s 

ecx:nanic clx:>ice of equiprent may be stron;Jly influenced by cirarnstances 
within the telephcne carpany and the ability of specific equipient . 
features to address those ciretmStances. The following is a brief -check­
list of carrier system features and other factors that might influence 
the·econanic selection of subscriber carrier systems. 

a. Existing cables (quantity, a:nditicn, necessaiy reinforcement) 
b. Equipnent cc.ttl)atibility in cables 
c. Existing equiprent (additiaial spares and training: satisfacticn 

with Seller or equipnent) 
d~ Cbsolescence (age of existing equipnent tedmology: ha,, equipnent 

fits into future telex>-plans:and system arrangements) 
e. Raoote testing capability 
f. CD battery requiranents (pc:wer efficiency) 
g. N:. power requiranents (field locaticns) 
h. Voice frequency drop limits (review and specify) 
i. Service continuity (alanns: alternative pc:wer and/or transnissicn 

path where failures affect a large quantity of subscribers) 
j. Canpatibili ty with ccncentr 9tors (where sei;arate CXl'lcentrators 

use subscriber carrier for trunks, assure that the systems are canpatible 
in tems of power ~anents, traffic handling, loop limits, ~c.) 

k. Special s~ces (PABX, key ~tems, data, etc.) 

2.6 Major dlanges planned for the Purchaser's operations, new services_, 
and plant and equipnent retirements should be considered. A najor 

planned change such as outside plant or switching equipnent retirenent 
provides an excellent opporbmity to review and cxrisider major changes 
in the carrier equipnent in service. 
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3. roRM 397c, PART I 

3.1 Item 1.3 identifies the type of contract; check either the block 
for Form 397 (fumtsh and install) or Form 398 (furnish only) • 

Jldequate notificaticn to the seller is :required so that the installation 
can be scheduled and canpleted on a timely basis. If the installaticn 
cannot begin imnediately, it is necessary to notify the Seller when the 
installation can begin. 'llri.s should be done in writing, and well in 
advance of the scheduled ccrrpletiai date. 

3.1.1 Item 1.4: Far m:,st subscriber carrier purchases, a single nar- _ 
rati ve is rt::COimended with a separate carrier systan layout and 

Part IIIA for eadl central office exchange. Clearly identify the botmd"!!, 
aries of each separate group of equiprent. 

3.1.2 Item ·1.4.1: A narrative -should always be included by the Pur­
chaser. A brief narrative should be adequate for snall caitracts. 

larger, nore cxmplex cxntracts may require nore explanatiai; a good nar­
rative can help s~lify these nore cc.nplex contracts. 

3.1.3 Itan 1.4.2: 'Ihe 397c is arranged to cover nany basic itans on 
a general basis. The Purchaser shJuld clarify and anplify these 

·general s:pecifications with addenda covering the Purchaser's specific 
requirements and circumstances. M:>re carpl.ex contracts will require nore 
detailed explanations to avoid confusion. 

3.1.4 Itan 1.·4.3: The 397c is inccrrplete without a Part nm by the 
Seller. The seller must respond to all Purchaser requirauents 

as outlined in the 397c and addenda. 

3.2 Item 2.2: Check the blocks for the basic equipnent specifications 
covering the type of carrier equipnent to be purchased. It is not 

necessary to attach a cop•.[ of the fonral RF.A specification cited. If no 
aI,PrQpriate RFA specification exists, or if RF.A specifications nust be 
clarified or anplified for the specific pw:pa;e intended, check other 
and cite specific requiranents (i.e., addenda, other fonral S!)ecl.fications, 
etc). 

3.2.l Iters 2.3 through 2.8 are self-explanatory. In addenda, cite 
any deviations to these generalized specifications. 

3.3 Item 3.1: Identify each Part IIIA and, specify the boundary of 
each equipnent group. 

3. 3.1 Itan 3. 3 .1: Accurate and descriptive infonration on floor plans, 
equiprent locations, structural considerations and installation 

requirenents are necessary for the Seller to provide a thorough pLoposal. 

_,...., 
/ ) 

,,.. -- .~J-·' 

/ . 



J 

RFA TE&CM 903 
Page 5 

Special attention should be given to protection and grounding within 
the c-entral office building. SaIB telephone catpany practices ~asize 
carrier protecticn by utilizing special protection panels or inteoned.iate 
distribution frarres (IDF) located within the central office building. 
sane manufacturers incorporate high voltage protection en the carrier 
8IIJ,ipyent backplanes or on circuit cards. Because of the large scale 
use of sensitive electraiic equiprent within central office buildings, 
it is su;Jgested that all high voltage protection (gas tubes, cai:bon 
blocks, etc.) be located at the point where the cables enter the building. 
Special protecticn panels can be utilized sepqrate fran the MDF protection. 
Special grounding considerations (i.e., ground winda-r) should also be 
outlined. 

3.3.2 Itan-3 ■-3.2: The Purchaser should adequately identify theequip-
'ment (types, characteristics, etc.) that will interface carrier 

equipnmt to be furnished by the seller. If the proposed carrier equip­
rrent is:to be reused in another applicaticn at a future date, include 
this infonration (i.e., relocatien, changeout of COE, etc.). 

3.4 Itan 3.4.1: Voice frequency less _and noise requiranents can be 
noted here, or can be surmarized separately in addenda._ 

3.4.1 Iten·3.4.2: Describe special application requirerents in detail. 

3.4.2 Iten·3.4.3: In this era of technological advances, good planning 
can extend the useful life of cable and electronic systems in 

service. Newer digital systans are generally designed to be CCJ'll)atible 
in cables with existing-digital systens. Sare digital arrl analog systems 
can coexist in the same cable with minimal interference. To rcax:i.mi.ze the 
life of these cables and electronic system;, details should be included 
in addenda and cited as canpatibility requ:i.ranents or cbjectives. 

3. 5 Itan · 3 .-5 covers outside plant information. outside plant infonra-
tion is often ver.y inadequate in carrier contracts. To properly 

engineer digital carrier systems, the seller nust knOil the cable con­
structicn (naterials, layup, etc.), splicing infonration, and be assured 
that the cable is in satisfactory· con~tien. Splicing infonnation becares 
nore i:rrp:>rtant as cable sizes change along the route. La.eking detailed 
infonnatien, the Seller nay recamend short repeater spacings resulting 
in higher casts .. 

4. FORM 397c, PART II 

4.1 Part II of the 397c covers carrier installation en a rather detailed, 
but generalized basis. 'Ihe Purchaser should outline ad.di tiaial or 

special requiranents relating to installation,.alignnent, inspection and 
acceptance tests in addenda. 



RFA TE&Q4 903 
Page 6 

4.2 When the carrier equipnent is purchased under an RFA Form 398 
(furnish only) contract,- Part II of the 397c is not included. 

In this case, the Purchaser beCDteS the installer and should carry · 
ait the provisions of Part II including measurenents and data required 
for approval of closeait doclrnents. 

5. REM 397c, PART IIIA 

5.1 Item 1. 2: Identify the central office exchange and other lo­
cations to be inclmed in this Part IIIA equiprent group. 

5.1.1 Itans 1.3.·1 ·ana 1.3.2 identifies if the seller .rrust provide a 
proposal only as described in the Engineer's plan: or, if the 

seller is invited to offer alternatives that can acc:xnplish the same 
subscriber sei:vice, but in a different nanner. 

5 .1. 2 Item 1. 3. 3: · If the subscriber carrier is to be used in con­
junction with concentrators, provide enough infoncation to 

assure carpatibility of the carrier and concentrator equiptent. 

5 .1. 3 Item · 1. 3. 4: Direct digital interface of subscriber carrier 
into a hast·digital central office or a :IB'!Dte switching ter­

minal is considered an evolving teclmology at -the tine of this writing. 
Industcy catpatibility standards do not exist. It is recouuended that 
the subscriber tenn:inal of the digital subscriber carrier be treated 
the sarre as a digital rerote sw.i.tcbing terminal in tentS of direct digital 
interface, transmission, etc. Outline all special requirarents in addenda. 

5.2 Item 2 covers the Purchaser's ~pnent Requirements to be furnished 
. by th:! Seller under this contract. Sumnarize eqQip:rent and quantities 

required tmder this contract in Itans 2 .1,. 2. 2, 2. 3, and 2. 4. Where 
special interface, applicatiai, or system requirerents a:r;:ply because of 
equipnent furnished by the Purchaser (existing equiprent, or equipnent 
furnished under separate caitracts) , these special requirements should 
be clearly noted including nanufacturer and equiprent type if known in 
advance. These should be-noted as special interface, application, or 
system requirarents, and not rB:ll].irements for equipnent to be furnished 
under this contract. · 

5.2.1 Item 2.1: SUrmarize the initial equipnent quantities required in 
this equipnent group. Check the blocks to nore specifically 

identify the Purchaser's requirarents. In m::,st cases, it will be neces­
sacy to nore fully describe the Purchaser's specific initial and ultinate 
requiraTents in addenda. It is inportant to outline ~ Purchaser's 
ultimate requiranents in addenda so that the systan(s) can grOtl to 
their ult:inate intended capacity. ·'Ibis is especially important in span 

; 
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line design for digital systens. Span line repeater -si;:acing and housing 
sizes are based en the u1 tinate system quantities even throll;1h initial 
equipnent quantities · are .actually fumished under this caitract. 'lhe 
Purchaser should also review- Item 1.4.4 of Part I to assure that it is 
adequate for·this specific contract and systan growth. 

5.2.2 Itans 2~1.1 and 2.1.2 are to surmarize the systan and cha.Imel 
requ:i.ratents in quantity totals. (Note: SUbscriber carrier 

requiratents are generally stated for both ends of the systan. Direct 
digital interface with digital central offices will require only the 
subscriber terminal end.) 

5.2.3 ·Itan 2~1.4: Surmarize t'he total rrain and spare span line tei:m:in­
atiDg equipnent required in this equiprent group (inclmes both 

CD and·subscriber·ends uriless noted othez:wise}. 

5.2.4_ Itan 2~1.5: Surme.rize the total nairi and spare span lines to be 
·•· protected by autanatic protecticn switch equiprent (APS) in this 

equiptient group (includes both CD and subscriber ends unless noted other­
wise) • If the APS · is arranged on a secticnalized basis or other special 
caisiderations, specific-requiranents nust be outlined in:aaaenda. 

5.3. Iten·2~2.1: 'lhe nDSt camon powering arrangenent is to utilize 
individual p:,wer supplies · for each tenninal, span line, or ~ 

8.Illiprent powered £ran the SO volts de office battecy. · 

S.;3.1 Itan 2.2.2 is checked only.if the Seller is required to fumish 
equipnent p:rotecticn such as gas tubes within the office. carrier 

equipnent irounted within the central office building is often protected 
by Purchaser furnished protectors. see Paragraph 3. 3 .1 far additional 
discussiai ai protection. 

5.3.2 Itan 2.2.3: Illustrate all jack requirerrents. 

5.3.3 Item 2.·2.4 cx:,vers requirarents related to special equiprent 
features. or ancillacy equipnent. Exartples are al.ants, disccn­

nect, order wire, interrogation, etc. Inclme e?l01.l;1h infonnation in 
a3denda to establish what is required and the extent-of the requirerents. 
For interi:ogation systa'CB, cover specific requiranents such as loop 
around interrcgaticn, interrogation testing locations, details ai APS 
utilized in·systan, and other variations required of a basic-inten-ogation 
system. 

5.3.4 Itan 2.2.5: Note and i;rovide details on hardware requiranents 
such as <Dnnectorized bays of equiprent, racks, ,supports, etc. 

When the carrier equipnent is purchased under an REA Form 398 (fumish '" 
aily) , miscellaneous hardware nomally fumished by the installer nay 
not be included by the Seller. If equiprent i~tallaticn- is not included 
in thi:s caitract, the Purchaser should specify the ~ installation 



REA TF.&CN 903 
Page 8 

rraterials by checking-the necessacy-blocks and outlining the dqtails 
in addenda. 

5.4 Item 2.3 covers outside equiprent requiranents in this equipnent 
group. 

5.4.1 Item·2~3.1 is to sumari.ze the total (nain plus spare) span 
lines, total repeater locatialS, repeater housings required 

and total repeaters required in this group. These are smnmy notations 
that must be oovered in ln.lch more detail in the carrier system layout 
and other addenda. 

5.4.2 Itan 2.3.2: A variety of repeater housings are offered by car-
rier nanufacturers. In the P"3St, . REA required that all repeater 

housings be ca:pable of bypass protecticn. 'Ihese housings could be ar­
ranged by bypass or grounded protection by rem::,ving or adding a strap 
between the inner repeater chassis and the outer repeater housing. If 
the Purchaser plans to use cnly grounded type protection, this require­
IYS'lt or preference should be stated. Cable stubs are another a::1mrn 
itan of discussion.~ts for one or two cables, screens 
to separate directions of transmission, filled core, air core, etc. (Note: 
Housing cable stubs are generally standard cables furnished under RFA 

_ Specifications PE-22, PE-39, etc. 'lb be nore appropriate for a specific 
b:>using or applicaticn, sate cable stubs nay vary slightly fran these 
standard REA cable specificatialS in areas such as pair counts, tmit 
identification, etc.) 

5.4.3 Item 2.3,3: PCM repeaters furnished to srrall telephcne can­
panies are generally for cne cable, two way operation. 

5.4.4 Item 2.3.4: State the nuni::)er of subscriber tenninal locations 
and other special requiranents related to the subscriber end of 

the system. It is not necessary to restate the ntmber of channels, 
systars and other requiratents previously outlined (i.e., Itan 2.1, etc.). 

5.4.5 Item 2.3.5: 'lbe Purchaser's operating procedures and the oper-
ating envira1uent of the. equiprent should guide the. specifi-

cation of equipnent protection. Item 2.3.5 and carrier a;ruiprent specifi­
catialS provide for an adequate level of protecticn for m:st circurrstances. 
In high lightning, high grotmd resistance areas, the Purchaser rray wish 
to specify a higher level of protection. Because of canpany operating 
practices, the -Purchaser rray want rrore pairs protected than thqse required 
for the initial equiprent. 'lb readily acccmtodate growth in the near 
future, the Purchaser nay specify-that a large nunber of the 11future 11 

system pairs also be protected (perhaps ~1 i;airs). Protectiai of 
unused pairs can be a large percentage of total systan CXlSts~ therefore, 
judgenent should be used. In any case. the · Purchaser should specify 
how the unused ¢rs should be handled. '1bey might be loaded or shorted 
through the repeater housing,. but should not be grounded at these inter­
ne:lia.te locations. 

. ) 
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5.4.6 Item:; 2.-3~6 and·2~3.7 should agree with central office located 
equi.prent specified in Item 2.2.4. Note aey special Purchaser 

requirerents relating to field p:,wer supplies and batteries in Item 
2. 3. 8. (Note: Field porer supplies and batteries nay be .required for 
proper operation of the Seller's equiprent, even though they are not 
a specific requi.rerrent of the Purchaser.) 

5.5 Item 2.4 covers special equiprent and facilities to be furnished 
by the Seller as a part of this Cal.tract. This special equiprent 

may be a standard or a special multiplex system in the anala; or digital 
hierarchy, higher order autcrcatic protection switches, special alarns, 
etc. Where. equiprent furnished under this Cal.tract ITtllSt coordinate 
with special equiprent furnished by the Purchaser (or another Seller), 
check the Purchaser• s Addenda Item 3. 7 and note these special application 
cc:nsiderations in addenda. 

5. 6 Item 3. is a checklist of rrajor Purchaser's .Addenda i tars. Check 
these itans and provide details in addenda as appropriate. Md 

to this list as necessary so that the Purchaser's equipnent .requirements 
are clear and carplete. 

6. FORM 397c, PART IIIB 

6.1 .. Part IIm of tre REA Fann 397c is the Seller's Proposal for 
Subscriber Carrier Equiprent. The contract is incarplete without 

a ccmpleted Part IIIB and appropriate Seller's Addenda. 

6.1.1 Item 1.1 identifies the sp;cific equiprent the Seller proposes 
to furnish. 

6.1.2 Item 1.2 is checked to note if the proposed equiprent rreets all 
of the Purchaser's .requirerrents outlined in Parts I, II and IIIA. 

If-the Seller's equiprent does not rreet the Purchaser's requirements, 
specific exceptions are required. As noted in Item 1. 3, equiprent lists 
and other descriptive naterial do not supersede this requirarent to 
specifically outline ~eptians to the requiranents of Fann 397c, Parts 
I, II and IIIA. , 

6.1.3 Item 2 is a checklist of najor Seller's Jiddenda itans. 01eck 
these itans and add to the list as appropriate. The Seller's 

detailed support data and infornation is contained in the Seller's 
addenda. 




