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Abst r act
Wthout a tel URI parameter to carry an encoding type of Integrated
Services Digital Network (1SDN) subaddress, interworking between | SDN
User Part (ISUP) network and a Session Initiation Protocol (SIP)
network is inmpossible in some cases. To solve this problem this

docunent specifies a new optional tel URI paraneter to carry the
encodi ng type of | SDN subaddress.
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1. Introduction

RFC 3966 [2] defines a tel URI paraneter "isub" that is designed to
carry Integrated Services Digital Network (ISDN) subaddresses.

In an | SDN User Part (1SUP) nessage, a Network Service Access Point
(NSAP) address [6] or a "user specified" address can be carried as an
| SDN subaddress. The NSAP address accommpdates vari ous types of
address information along with an identifier for the address type and
its encodi ng type.

The "isub" parameter can carry any type of address, but RFC 3966 [2]
does not define a solution to carry informati on on a subaddress type
(whet her the subaddress is NSAP or user specific) or an identifier
for the encoding type used.

The nost commonly used encoding type for the | SDN subaddress is an

I nternational Al phabet 5 (1A5) [5]. RFC 3966 does state, "I SDN
subaddresses typically contain | A5 characters but may contain any
octet value" considering this fact. Nevertheless, IA5 is just one of
the encodi ng types anong various encodi ng types used in the NSAP
address. Therefore, "isub" paranmeter alone is not sufficient to
descri be | SDN subaddresses, and additional information is needed.
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Lack of information describing the encoding type of |SDN
subaddress will make it difficult for an | SDN term nal receiving
the | SDN subaddress fromthe SIP network (SIP-1SDN

I nterconnection) to interpret the "isub" paraneter value, as a
gateway may translate it using a wong encoding type and end up
with a wong subaddress val ue due to inconsistency in the encoding
type used. It will also nake it difficult to recover the origina
| SDN subaddress val ue when an | SUP nessage is translated to a SIP
nmessage and transl ated back to the | SUP nessage (| SDN-SI P-1SDN

I nterconnection). As there is no placeholder to carry the
encodi ng type in the SIP nessage, the encoding type information

that was present in the original |ISUP nessage will be |lost, and
reconstructing the i ntended | SDN subaddress value is nearly
i mpossi bl e.

To solve the issues presented, this specification defines an "isub-
encodi ng" paraneter to carry information describing whether the val ue
of the "isub" parameter is an NSAP address as well as its encodi ng
type. In addition, this docunent specifies the accommodating val ues
to be carried in the "isub" paraneter for each encoding type used.

2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
document are to be interpreted as described in RFC 2119 [1].

3. Probl em St at ement

Wthout a tel URI paranmeter to carry an encoding type of | SDN
subaddress, the probl ens described in Sections 3.1. and 3.2. night be
observed

3.1. SIP-1SDN I nterconnection

The diagrans in Figure 1 show an issue that will be observed when

i nterworking between SIP network and | SDN network with an | SDN
subaddress. Wen SIP equi pnent sends a request with an "isub"
paraneter to address an | SDN term nal behind Private Branch Exchange
(PBX), the encoding type of the | SDN subaddress currently cannot be
specified. Therefore, gateway sitting between the SIP network and

| SDN networ k cannot translate the value of "isub" into an | SUP
Initial Address Message (I AM properly as the encodi ng type

i nformati on of the | SDN subaddress is m ssing.
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| SDN Ter m na
oo - - +
|--->| Bob |
SIP Network <---]--->1SDN | | 12345
| +- - - - +
SI P Equi pnent |
S e + S e + +----+ S e + | S e +
|Alice|------- >| Proxy|----- > GW|----- > PBX |----- >| Car ol
+---- - + +---- - + +----+ +---- - + | +---- - +
|
| +- - - - +
| - -->| Davi d|
T +
Alice Pr oxy GW Switch PBX Bob
| | | |
| I NVI TE | | | | |
[------------ >| I NVI TE | | | |
| EEEEEEETREES > 1AM | | |
| | | ----- >| SETUP) |
| | | ---->] SETUP |
| | EEREEREEEE >
| | |

|

| |
Figure 1: SIP-1SDN Interconnection

I NVI TE tel:+17005554141;i sub=12345 SIP/2.0

Note: SETUP is an | SDN nessage used between | SDN switch and
| SDN end term nal

3. 2. | SDN- SI P-1 SDN | nt er connecti on

The diagrams in Figure 2 show an issue that will be observed when

i nterworki ng nessages with an | SDN subaddress between two | SDN
networ ks that traverses through SIP networks. Wen an |ISDN tern na
sends a nmessage that contains an | SDN subaddress along with its
encodi ng type information, Gateway 1 translates the subaddress into
an "isub" parameter in a SIP nmessage. However, its encoding type
information is dropped because there is no placehol der for the
encoding type in the SIP nessage. Wen Gateway 2 receives the
"isub", it cannot translate the value of the "isub" paraneter back
into the | AM nessage properly because the encoding type information
of the | SDN subaddress is m ssing.
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| SDN Ter m na
S +
|--->| Bob |
ISDN <---|---> SIP Network <---|--->1SDN | | 12345
| +- - - - +
| SDN Ter mi nal |
S e + S e + S e + S e + S e + | S e +
| Alice|----- > GM |---->Proxy|----> G |----> PBX |----- >| Car ol
+---- - + +---- - + +---- - + +---- - + +---- - + | +---- - +
I R +
| - -->| Davi d|
R +
Alice Switch GM Pr oxy G  Switch PBX Bob
| | | | | | |
| SETUP | | | | | | |
|------ > 1AM | | | | |
| |----> INVITE | | | | |
| | |---------- > INVITE | | | |
| | | |---------- > 1AM | | |
| | | | | ---->| SETUP| |
| | | | | |---->  SETUP |
| | | | | | |----mmmm - >|
| | | | | |

| |
Fi gure 2: | SDN-SI P-1SDN I nterconnection
I NVI TE tel : +17005554141; i sub=12345 SI P/ 2.0
4. Requirenents

The followings are requirenments for a solution to carry an | SDN
subaddress along with information of subaddress encoding type.

Req 1: When the "isub" paraneter is present but no "isub-encoding"
paranmeter is present in atel UR, the encoding of the | SDN
subaddress in the original nessage MJUST be assuned to be | A5
( AFI =0x50) .

Req 2: VWhen using the "isub" paraneters in tel URI's, the encoding
SHOULD be specified by using the optional "isub-encodi ng"
par armet er unl ess the encodi ng of the | SDN subaddress is | A5
( AFl =0x50) .
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5.

Paranmeter Definition

The paraneter defined in this docunment is represented as a tel UR
par amet er, which describes the encoding type information of the | SDN
subaddress. It is an optional paraneter to tel URI to acconmodate
sone of the information lacking in the "isub" paranmeter defined in
RFC 3966 [2]. The ABNF [3] syntax is as foll ows.

i sub-encodi ng
i sub-encodi ng-tag
i sub- encodi ng-val ue

i sub- encodi ng-tag
"i sub- encodi ng"
"nsap-ia5" / "nsap-bcd" / "nsap" / token

i sub- encodi ng-val ue

The senmantics of these "isub-encodi ng" val ues are descri bed bel ow

nsap-iab: Indication that the "isub" parameter value needs to be
encoded using | A5 (AFl =0x50) when translated to an | SUP
nessage.

nsap-bcd: Indication that the "isub" paraneter value needs to be
encoded using Binary Coded Deci nal (BCD) (AFI=0x48) when
translated to an | SUP nessage.

nsap: Indication that the "isub" paraneter value needs to be
encoded using the encoding type defined in | SO 8348 [ 6]
ot her than | A5 (AFI =0x50) or BCD ( AFl =0x48).

Note: Q931 [7] defines a "user specified" subaddress type, but
this document does not specify any behavior or value for
"user specified" subaddress type. Therefore, the "user
speci fied" subaddress is beyond the scope of this docunent.

An exanpl e of the syntax of the "isub-encodi ng" paraneter (in a snal
fragment of a SIP [4] message) is given bel ow

I NVI TE tel : +17005554141; i sub=12345; i sub- encodi ng=nsap-i a5 SI P/ 2.0
To: <tel:+17005554141; i sub=12345; i sub- encodi ng=nsap-i a5>
From "Bob"<si p: bob@i | oxi . exanpl e. conp; t ag=1928301774

Usage

It is anticipated that a tel URl paraneter defined in this docunent
will be used along with an "isub" paraneter defined in RFC 3966 [2]
when i nterworking between an | SUP network and a SIP network. The UR
paranet er defined here is an optional parameter to the tel URI and is
useful only when it’'s acconpanying the "isub" paraneter.
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An | SDN subaddress infornation elenent carried in the | SUP nessage
consists of a 3-octet header followed by either an NSAP address or a
user-specified address. The NSAP address consists of an Initia
Domain Part (1DP) (Authority and Format ldentifier (AFl) and
conditionally Initial Domain ldentifier (IDI)) that identifies an
encodi ng type of the subaddress, and a Domain Specific Part (DSP)
that represents the subaddress val ue itself.

To find out nore about the | SDN subaddress information el enent and
the NSAP address including definition of AFl, 1D, |1DP, and DSP
pl ease refer to Appendices A and B

If the "isub-encoding" is absent, and a nessage is interpreted by an
entity on the SIP network, the entity conpliant to this specification
MUST assune that the original | SDN subaddress in an | SUP nessage was
an NSAP address with an encodi ng type of | A5 (AFl =0x50), of which the
DSP val ue was translated and set to the "isub" paraneter val ue, and
MUST handl e the message accordingly.

If the "isub-encoding" is absent, and the nessage is handl ed by a
gateway translating the SIP nessage to | SUP nessage, the gateway
conpliant to this specification MJST encode the value in the "isub"
par anmet er using | A5 (AFI =0x50) and set the encoded value into the DSP
part of the NSAP address when translating the nessage into an | SUP
nmessage.

If the value of "isub-encoding” is set to "nsap", the encoding type
(AFl) is assumed to be in the first two characters of the "isub"
paranmeter in hexadeci mal represented as US-ASCI| characters 0-9 and
A-F.

If the | SDN subaddress is not an NSAP address, the entity translating
the nmessage SHOULD treat the nessage as if neither the "isub-

encodi ng" nor the "isub" parameters existed, unless it has a prior
know edge of the encodi ng net hod used.

When an entity that is not conpliant to this specification handles
the nmessage with the "isub-encodi ng" paraneter, it would sinply
ignore the paranmeter and its val ue.

6.1. Gateway Behavi or
A gateway conpliant to this specification that receives a nessage/
signal froman | SDN network containing an | SDN subaddress MJST check

the encodi ng used for the subaddress and MJST foll ow the procedures
gi ven bel ow,
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6.

2.

If the | SDN subaddress is an NSAP address encoded using | A5

(AFlI =0x50), the entity MAY set the "isub-encodi ng" paraneter to
the val ue "nsap-ia5" and set the DSP value of the NSAP address as
the value for the "isub" paraneter using characters pernmtted for
the "isub" paranmeter as specified in RFC 3966 [2] or omt the

"i sub-encodi ng" paraneter.

If the | SDN subaddress is an NSAP address encoded usi ng BCD

(AFl =0x48), the entity MJST set the "isub-encodi ng" paraneter to
the val ue "nsap-bcd" and set the decoded DSP val ue of the NSAP
address as the value for the "isub" parameter in US-ASCl
characters using nunbers.

Not e: Each sem -octet should be translated into nunbers (e.g.
01011001 woul d be translated as 5 and 9).

If the | SDN subaddress is an NSAP address but is not encoded using
either |1 A5 (AFI =0x50) or BCD (AFI =0x48), the entity translating
the nessage MJST set the "isub-encoding" paraneter to the val ue
"nsap" and the entire NSAP address as the value for the "isub"
paraneter in hexadeci mal represented as US-ASCI| characters (0-9
and A-F).

If the | SDN subaddress is not an NSAP address, the entity

transl ating the nessage SHOULD NOT generate any "isub-encodi ng" or
"isub" paranmeters, unless it has a private agreenent with the
reci pi ent about what to do in this case.

SIP Entity Behavi or

An entity conpliant to this specification setting an "isub" paraneter
MUST fol |l ow t he procedures given bel ow

If the | SDN subaddress is an NSAP address encoded using | A5

(AFl =0x50), the entity MAY set the "isub-encoding"” to "nsap-iab5".
The "isub" paraneter value MJUST NOT exceed 19 characters. The
characters used MJST follow the syntax defined for the "isub"
paraneter as specified in RFC 3966 [2].

If the | SDN subaddress is an NSAP address encoded usi ng BCD

(AFl =0x48), the entity MJST set the "isub-encodi ng" to "nsap-bcd"
The "isub" paraneter value MJUST NOT exceed 38 US-ASCI| characters
(nunbers).
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7.

If the | SDN subaddress is an NSAP address encoded using an
encodi ng type other than | A5 (AFI =0x50) or BCD (AFl =0x48), the
entity MUST set the "isub-encoding" to "nsap". The "isub"

par armet er val ue MJST NOT exceed 40 US-ASCI| characters and it MJUST
be in hexadeci mal represented as US-ASCI| characters (0-9 and A-
F). The first two characters of the "isub" paraneter MJST be the
encodi ng type (AFl) in this case.

Security Consi derations

The paraneter defined here adds no new security considerations to
those discussed in RFC 3966 [2].

| ANA Consi derati ons
Thi s docunent requires no action by | ANA.

Further information on a registry for tel paraneters is covered in

[8].
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Appendi x A, Structure of an | SDN Subaddress | nfornation El enent

The structure of an | SDN subaddress i nformation elenment in | SUP
nmessages is defined in Q931 [7] as foll ows.

Bits

8 7 6 5 4 3 2 1 Cctets
S s +
| 0 | 1 1 1 0 0 0 0 | 1
+-- - - o m m e e e e e e e e e e e e e e e e e e e e e maamo +
| Length of called party subaddress contents | 2
+- - - - - oo o e e e e e e e e e oo - oo +
| 1 | Subaddress type | o/fe | O 0 0 | 3
oeenn s +
| | 4
| Subaddress information |
| |
| |
| |
i + max. 23

Figure 3: Structure of an | SDN Subaddress | nformation El enent

Al t hough the length varies, the maxi mum | ength of an | SDN subaddress
i nformati on el enent shown in the figure above is 23 octets. The
first 3 octets are the header. The rest of the octets conprise the
subaddress information that is either an NSAP address or a "user
speci fi ed" address.

The 1st octet is a called party subaddress infornation el enent
identifier that identifies that this information elenent is a called
party subaddress. The 2nd octet represents the length of called
party subaddress contents.

The 5th to 7th bits of the 3rd octet identify the type of subaddress.
This field is set to 0 0 0 when the subaddress is an NSAP address.
It is set to 0 1 0 when the subaddress is "user specified".

The 4th bit of the 3rd octet is an odd/even indicator. The odd/even
i ndicator is used when the type of subaddress is "user specified"
with the encoding type of BCD, to enable an entity to pad the m ssing
bits (last 4 bits of the subaddress information) when the nunber of

di gits conposing the subaddress is odd.

Note: Wien interworking with SIP, it is recomended not to
translate the padding bits to "isub" paraneter.
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Appendi x B. Structure of NSAP Addresses

In | SUP nessages, the | SDN subaddress is generally represented as an
NSAP address. The NSAP address is defined as follows in | SO 8348

[6].

The NSAP address consists of an Initial Domain Part (IDP) and a
Domain Specific Part (DSP). The IDP consists of two fields, an
Aut hority and Format Ildentifier (AFl) and an Initial Domain
Identifier (I1D). The maxi mumlength of an NSAP address is 20

octets.

O LR LT NSAP Address ------------------ >
o m o e e e e e e e e e e e e e e e e e e e e e e +
| | DP | |
[ === - - | DSP |
| AFl | 1D |

o m m e e e e e e e e e e e e e e e e e e ee e eaaa - +
0 1 k Cctets max. 20

Figure 4: Structure of NSAP Addresses

The AFl value is 2 hexadecimal digits (00-FF), and it identifies the
IDI format and the DSP synt ax.

The 1Dl value when present is represented as decinmal digits, and it
identifies a network addressing domain or authority responsible for
al l ocating values of the DSP. The length of ID varies and depends
on the val ue of AFI.

The typical encoding type of the | SDN subaddress, 1A5, is identified
as AFI =0x50. \When the AFl value is 0x50, the length of ID is zero;
therefore, the length of IDPis 2 digits (1 octet). 1In this case,
the DSP value is a subaddress encoded by I A5, and its maxi num | ength
is 19 octets. The length of ID is also zero when the encoding type
is BCD (AFI =0x48). The NSAP address for when the AFl value is set to
ei ther 0x50 or 0x48 is shown below. As shown, DSP starts fromthe
2nd octet of the NSAP address.

oo o e o e e e e e e e e e e e e e e e e e e e e e m e oo +
| 1DP | |
|-~ | DSP |
| AFl |

o o o m e o e e o e e e e eee i meeeooo- +
0 1 Cctets max. 20

Figure 5 Structure of NSAP Addresses (AFI=0x50 or AFI =0x48)
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Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S' basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY, THE | ETF TRUST,
AND THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES
EXPRESS OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT
THE USE OF THE | NFORMATI ON HEREIN W LL NOT | NFRI NGE ANY RI GHTS OR ANY
| MPLI ED WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR
PURPCSE

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
nmade any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be made available, or the result of an
attenpt nade to obtain a general |icense or permnission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe | ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technol ogy that may be required to inpl enent
this standard. Please address the information to the |IETF at
ietf-ipr@etf.org.
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