Net wor k Wor ki ng G oup M Rose
Request for Comments: 1703 Dover Beach Consulting, Inc.
Obsol etes: 1569 COct ober 1994
Cat egory: Infornmationa

Principles of Operation for the TPC I NT Subdomai n:
Radi o Pagi ng -- Technical Procedures

Status of this Meno

This menmo provides information for the Internet community. This menmp
does not specify an Internet standard of any kind. Distribution of
this meno is unlimted.

Tabl e of Contents

Introducti on . ... ...
Nam ng, Addressing, and Routing .............. ... .. ... ......
L AdAr eSSIi NG ..o
L2 ROULTI NG ..o
Procedure . ... ..
.1 Alpha-nunmeric Radio Pagers ........... ...
.2 Nuneric Radio Pagers ........ ..
.3 MAILing versus SENDI NG . ...ttt e e e e e
A LAt BNCY L e
Usage Exanpl €S . ... ..
LA MME EXanpl e oo
.2 A Non-M ME Exanmpl e ...
Server Configuration Exanple ...... ... .. .. . .. . .. .. . ...
Security Considerati ONS . ... .. .. ... .
Acknow edgenment s . ... .. ..
Ref erences ... ...
Author’ s Address .. ... i

CONOUAPRPWNWWWNNN
OOV UITUARADRAWWWNNPE

1. I nt roduction

As an adjunct to the usual, two-way electronic mail service, it is at
times useful to enploy a one-way text notification service, called
radio paging. This meno describes a technique for radi o pagi ng using
the Internet mail infrastructure. |In particular, this neno focuses
on the case in which radio pagers are identified via the

i nternational telephone network.

The techni que described by this neno, napping tel ephone nunbers to
domain nanmes, is derived fromthe TPC. I NT subdomain. Consult RFC
1530, "Principles of Operation for the TPC. | NT Subdonai n: Genera
Princi pl es and Policy" for overviewinformtion.
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2.  Naming, Addressing, and Routing
A radio pager is identified by a tel ephone nunber, e.g.,
+1 415 940 8776

where "+1" indicates the 1 DDD country code, and the remaining string
is a tel ephone nunber within that country.

In addition to a tel ephone nunber, a PIN may al so be required to
uniquely identify a radi o pager

2.1. Addressing

This nunmber is used to construct the address of a radi o paging
server, which forns the recipient address for the nessage, e.g., one
of :

pager. ATOM@®. 7.7.8.0.4.9.5.1. 4. 1. tpc.int
pager - al pha. ATOM@. 7.7.8.0.4.9.5.1. 4. 1. tpc.int
pager-numeric@.7.7.8.0.4.9.5.1.4. 1. tpc.int

5.1. 4.
0.4.9.

where "ATOM' is an RFC 822 atom [1], an opaque string for use in
recipient identification when comuni cating with the pagi ng network,
and the domain-part is constructed by reversing the tel ephone nunber,
converting each digit to a domain-label, and being placed under
"tpc.int". (The tel ephone number nust not include any internationa
access codes.)

Note that the mail box syntax is purposefully restricted in the
interests of pragmatism To paraphrase STD 11, RFC 822, an atomis
defined as:

atom = 1*at onthar
at onthar = <any upper or |owercase al phabetic character
(A-Z a-z)>
/[ <any digit (0-9)>
e A L T A S A B B S
Y A A B A A A A B B
e

Finally, note that sone Internet mail software (especially gateways

fromoutside the Internet) inpose stringent limtations on the size

of a mail box-string. Thus, originating user agents should take care
inlimting the local-part to no nore than 70 or so characters.
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2.2. Routing

The nessage is routed in exactly the same fashion as all other
electronic mail, i.e., using the MX algorithm[2]. Since a radio
pagi ng server mght be able to access many radi o pagers, the

wi ldcarding facilities of the DNS [3,4] are used accordingly. For
exanmple, if a radio paging server residing at "dbc.ntview ca.us" is
willing to access any radi o pager with a tel ephone nunber prefix of

+1 415 940
then this resource record might be present
*.0.4.9.5.1.4. 1. tpc.int. IN MX 10 dbc. ntvi ew. ca. us.

Naturally, if several radio paging servers were willing to access any
radi o pager in that prefix, nultiple MK resource records woul d be
present. (The DNS servers for the TPC.INT subdormain performa

rudi nentary form of |oad bal ancing by rotating the order of the MX
records returned on each query.)

It should be noted that the presence of a wildcard RR which matches a
radi o pagi ng server’s address does not inply that the corresponding

t el ephone nunber is valid, or, if valid, that a radio pager is
identified by the phone nunber. Rather, the presence of a wildcard
RR i ndicates that a radio paging server is willing to attenpt access.

3. Procedure

When information is to be sent to a radio pager, the user application
constructs an RFC 822 nessage, containing a "Message-ID' field and a
textual content (e.g., a "text/plain" content [5]).

The nessage is then sent to the radi o paging server’s el ectronic nail
address. The radi o pagi ng server begins by |ooking at the |ocal part
of the address.

3.1. Al pha-nuneric Radi o Pagers

If the local-part is either "pager. ATOM' or "pager-al pha. ATOM' then
this indicates that the recipient is using an al pha-nuneric radio
pager, and ATOM either identifies a paging network (CARRIER), or a
radi o pager identity nunber (PIN), or both, according to these rules:

(1) if ATOM consists entirely of nuneric characters, then ATOMis a

PIN, and the domain-part refers to the | XO access tel ephone
nunber for a radi o paging carrier; otherw se,
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(2) if ATOM does not contain a hyphen character ("-"), then ATOMis
a CARRIER, a local database is consulted to determ ne the
correspondi ng | XO access tel ephone nunber, and the tel ephone
nunber corresponding to the domain-part is used to identify the
radi o pager; otherw se,

(3) if ATOM does contain a hyphen character ("-"), then everything
to the left of the first hyphen is a CARRIER, and everything to
the right of that hyphen is a PIN, a | ocal database is consulted
to determ ne the correspondi ng | XO access tel ephone nunber, and
the PINis used is used to identify the radi o pager

If the local-part starts with "pager.", then the nessage sent to the
radi o pager consists of the body of the nmessage; otherwi se, if the
| ocal -part starts with "pager-al pha.”, then the radi o pagi ng server

determ nes which information in the headers and body of the nessage
are used when constructing the pagi ng nessage. For exanple, sone
radi o pagi ng servers m ght choose to exam ne the "To" and "Subject"
fields, in addition to the body, whilst other radi o pagi ng servers
m ght choose to sinply send the body verbatim

3.2. Nureric Radio Pagers

If the local-part is the literal string "pager-nuneric" then this
indicates that the recipient is using a nuneric pager, and the radio
pager dials the tel ephone nunber corresponding to the domain-part.

The nessage sent to the radi o pager consists of the body of the
message, which nust consist solely of digits.

3.3. MAlLing versus SENDi ng

An SMIP client comrunicating with a radi o pagi ng server may use
attenpt either the MAIL or SEND command. The radi o pagi ng server
MUST support the MAIL command, and MAY support any of the SEND, SOWM,
or SAML conmands.

If the MAIL command is used, then a positive conpletion reply to both
the RCPT and DATA commands indicates, at a mninum that the nessage
has been queued for transmi ssion into the radi o paging network for
the recipient, but is at |east queued for transmission into the radio
pagi ng networ k.

If the SEND command is used, then a positive conpletion reply to both

the RCPT and DATA commands indicates that the nmessage has been
accepted by the radi o paging network for delivery to the recipient.
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If the SOM. or SAML conmmand is used, then a positive conpletion reply
to both the RCPT and DATA commands indi cates that the nessage may
have been accepted by the radi o paging network for delivery to the
reci pi ent.

3.4. Latency

Al t hough the Internet electronic mail service tends to perform
delivery in a tinmely and reliable manner, some pagi ng services wll
wi sh to provide a higher degree of assurance to their clients, in
particul ar guaranteeing that a positive reply code neans that the
page has been sent on the radi o pagi ng network. For such
requirenents, the primary constraints are server inplenentation and
client/server network connectivity.

A client that uses the SEND or SAML commands is explicitly requesting
real-tinme transnission on the radio paging network and is requiring
that the server reply code will carry a statenent of success or
failure about that transm ssion.

The 1P I evel of the Internet perforns datagram store-and-forward
service, but gives the end system hosts the appearance of direct
connectivity, by virtue of allowing interactive service. The
Internet electronic mail service adds another |ayer of store-and-
forward indirection, so that nessages may go through any numnber of
rel ays (and/or gateways). This may introduce arbitrarily |arge
del ays of mnutes, hours, or days.

A client that configures their Internet attachnent to permt "direct”
SMTP connectivity to a radi o paging server will be able to submt
pagi ng requests to the server directly, w thout additional SMIP-
relaying. That is, transmission fromradio paging client to server
will be one "SMIP-hop”"only. This will elimnate any possibility of
non-determnistic delay by the Internet itself.

The conbi nati on of configuring radi o paging server and client to
all ow direct | P/SMIP-1evel interaction and ensuring that they use
SEND or SAML conmands only will mean that a client receiving a
positive reply fromthe server is assured that the page has been sent
on the radi o pagi ng network

4. Usage Exanpl es

These exanpl es make use of the "iddd.tpc.int" subdomain. The DNS
servers for this subdomain, upon encountering a domain of the form

NUMBER. i ddd. t pc. i nt
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4.

4.

1.

2.

automatically create a CNAME RR of the form

R E. B.MU N iddd.tpc.int

14159408776. i ddd. t pc.i nt
will be treated as
6.7.7.8.0.4.9.5.1.4. 1. tpc.int
A M ME Exanpl e

To: pager-al pha. 98765@8005551234. i ddd. t pc. i nt
cc: Marshall Rose <nrose@ilbc. nmtvi ew. ca. us>

From Carl Mal anud <carl @ral anud. con®

Date: Thu, 22 Jul 1993 08:38:00 -0800

Subj ect: First exanple, for an al phanuneric pager
Message- |1 D <19930908220700. 1@ral anud. con

M Me-Version: 1.0

Cont ent - Type: text/plain; charset=us-ascii

A brief textual nessage sent to the radi o pagi ng network
havi ng an | XO access tel ephone nunmber of "+1-8005551234"
to the radi o pager having a PIN of "98765".
A Non-M ME Exanpl e
To: pager-nuneri c@4159408776. i ddd. tpc.int
From Carl Ml amud <carl @mal anud. con
Date: Thu, 22 Jul 1993 08: 38:00 -0800
Subj ect: Second exanple, for a nuneric pager
Message- | D <19930908220700. 2@ral anud. con®
2026282044
Server Configuration Exanple
A hypot hetical radio paging carrier, e.g.,
Pi geon Pagi ng

m ght choose to integrate its radio paging services with Internet e-
mail in the follow ng fashion:
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(1) The radio paging carrier establishes a top-Ilevel domain nane,
e.g.,

pi geon. net

(2) The radio paging carrier installs and operates one or nore
radi o pagi ng servers, each having a unique entry in the DNS

e.g.,
i xol. pi geon. net . INA a.b.c.d

Each of these radi o paging servers runs an SMIP server which
i mpl ements the SEND command as described in Section 3.3 above.

(3) The radio paging carrier coordinates with the adm nistrators of
the TPC. I NT subdonmain to have the appropriate MX records added
to the DNS, assigning cost values in the MX records to reflect
any difference in the quality of service between the radio
pagi ng servers, e.qg.

l.tpc.int.
l.tpc.int.

i xol. pi geon. net .

I'N
I'N i X02. pi geon. net .

X

4.3.2.1.5.5.5.0.0.8. 5
4.3.2.1.5.5.5.0.0.8. 5
whi ch woul d provi de both | oad-bal anci ng and redundancy

(particularly if the servers were |ocated at different points in

the Internet). At this point, messages can be sent using the
addressing formats described in Section 2.2 above.

(4) The radio paging carrier my choose to nmake available a client
program whi ch uses the SMIP SEND comrand, in order to achi eve
"real -time" delivery of nessages into the radi o pagi ng networKk.

(5) Finally, the radio paging carry may choose to assign each of its
custoners a nmail box, e.g.,

nr ose@ager . pi geon. net
whi ch maps to the TPC. I NT address for the custoner’s radi o pager.

The systen{(s) listed in the DNS for this donmain would maintain
the appropriate nail aliases for this mapping, e.g.,

220 pager. pi geon. net SMIP ready

HELO mal anmud. com

220 pager. pi geon. net

EXPN nr ose

250 <pager - al pha. 98765@.8005551234. i ddd. t pc. i nt >

ANOWLAD
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6

At the carrier’s discretion, these systens may al so be the
systens running the radi o paging servers. However, this needn’t
be the case. For example, consider a situation where a client
program whi ch uses the SMIP SEND command, wants to ensure that it
is talking to radi o paging server for an address: e.g.,

R 220 pager. pi geon. net SMIP ready

S: EHLO mal anud. com

R 220- pager. pi geon. net

R 220 SEND

S: VRFY nrose

R 551 User not |ocal;

try <pager-al pha. 98765@8005551234. i ddd. t pc.int>

or

R 220 pager. pi geon. net SMIP ready

S: EHLO nal anud. com

R 220- pager . pi geon. net

R 220 SEND

S: VRFY nrose

R 250 <pager - al pha. 98765@.8005551234. i ddd. t pc. i nt >

Security Considerations

Internet mail may be subject to monitoring by third parties, and in
particul ar, nessage rel ays.
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