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I ANA Considerations for 1AX Inter-Asterisk eXchange Version 2
Abst r act

Thi s docunent establishes the | ANA registries for I AX, the Inter-
Asteri sk eXchange protocol, an application-layer control and nedia
protocol for creating, nodifying, and term nating multimedi a sessions
over Internet Protocol (IP) networks. |AX was devel oped by the open
source comunity for the Asterisk PBX and is targeted primarily at

Voi ce over Internet Protocol (VolP) call control, but it can be used
with stream ng video or any other type of nultinedia.

Status of This Meno

Thi s docunent is not an Internet Standards Track specification; it is
publ i shed for informational purposes.

This is a contribution to the RFC Series, independently of any other
RFC stream The RFC Editor has chosen to publish this docunment at
its discretion and nmakes no statenment about its value for

i npl ementation or depl oynent. Docunents approved for publication by
the RFC Editor are not a candidate for any |evel of Internet

St andard; see Section 2 of RFC 5741

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it nmay be obtained at
http://ww.rfc-editor.org/infol/rfc5457

| ESG Not e

The IESG thinks that this work is related to | ETF work done in SIP,
MMUSI C, and AVT WGs, but this does not prevent publishing.
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1. Introduction
I AX (Inter-Asterisk eXchange) is an "all-in-one" protocol for
handling multimedia in I P networks. It conbines both control and
medi a services in the sane protocol. In addition, | AX uses a single

UDP data streamon a static port greatly sinplifying Network Address
Transl ation (NAT) gateway traversal, elimnating the need for other
protocols to work around NAT, and sinplifying network and firewall
managerent. | AX enpl oys a conpact encodi ng that decreases bandw dth
usage and is well suited for Internet tel ephony service. 1In
addition, its open nature permts new payl oad type additions needed
to support additional services.
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Thi s docunent specifies and provides the initial values for the
creation of the AX-related I ANA registries as per [RFC5226].

2. | ANA Consi derations

The | AX protocol, as defined in [ RFC5456], defines 15 nanespaces that
have been registered. These nanespaces are descri bed bel ow

Each of these namespaces utilizes an 'Expert Review for extension.
Docurent ati on of new values is not nmandated as RFCs. The Expert
Revi ew shoul d be gui ded by a few conmon sense considerations. For
exanmpl e, new val ues shoul d not be specific to a country, region,
organi zation, or conpany; they should be well-defined and widely
recogni zed

2.1. Meta Conmmand
Regi stry Name: | AX Meta Commands

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.1.3.2 of [RFC5456].
Val i d Range: 0x01-x7F.
Di splay format: hex.

The followi ng table specifies the initial assignnents of Meta Conmand

val ues:

Fom e e - - o e e e e oo - o m e e e e e e e e e e e e e e e e e e e e e e e e e o +
| TYPE | Name | Description |
+o-m - - o e e e e oo T +
| Ox01 | Trunk Meta | I'ndicates that frame is a trunk neta

| | Frane | frane. |
S o o m m e e e e e e e e e e e e e eee— oo s +

2.2. Frame Types
Regi stry Name: | AX Frane Types
Required Information for New Val ues: Name, description, and rel evant
security considerations, if any. |In addition, the definition and

description of subcl asses.

Description: See Section 8.2 of [RFC5456].
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Val i d Range: 0x01-xFF.
Di splay format: hex.

The followi ng table specifies the initial assignnents of Frane Type
Val ues:

Fom e e - - o m e e e oo - o e e e e e e oo o o e e e e oo oo +
| TYPE | Description | Subclass Description | Data Description |
+o-m - - S o e m e e e e e oo o e e e e oo +
| Ox01 | DTMF | 0-9, A-D *, # | Undefined |
I I I I I
| O0x02 | Voice | Audi o Conpression Format | Data |
I I I I I
| Ox03 | Video | Video Conpression Format | Data |
I I I I I
| O0x04 | Control | See Control Frane | Varies with |
| | | Subcl ass | subcl ass |
I I I I I
| Ox05 | Null | Undefined | Undefined |
| | | | |
| 0x06 | I AX Control | See | AX Protocol | I'nformation |
| | | Messages | El enents |
I I I I I
| Ox07 | Text | Always O | Raw Text |
I I I I I
| O0x08 | Inmage | I'mage Conpression Format | Raw i nage |
I I I I I
| Ox09 | HTML | See HTML Frane Types | Message Specific |
I I I I I
| OxOA | Confort | Level in -dBov of | None |
| | Noise | confort noise | |
R S S o e e e o +

2.3. Control Frame Subcl ass
Regi stry Name: | AX Control Franme Subcl ass

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.3 of [RFC5456].
Val i d Range: 0x00-x7F.

Di splay format: hex.
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Quy

The following table specifies the initia

I ANA

Frame Subcl asses:

0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0a

0x0b

0x0c
0x0d
0x0e

0xOf

Reserved
Ri ngi ng
Answer
Busy
Reserved
Reserved
Congesti on
Fl ash Hook

Reserved

Option

Key Radio

Unkey Radi o

Call Progress

Cal |
Pr oceedi ng

Hol d

| AX Consi der ati ons

renmote end

Reserved for future use

Renot e end has answered
Renote end i s busy
Reserved for future use
Reserved for future use
The call is congested
Fl ash hook

Reserved for future use

Devi ce-specific options
transmtted

Key Radio
Unkey Radi o
Call is in progress

Call is proceeding

Call is placed on hold

Call is taken off hold

I nf or mat i onal

The call has been hungup at the

Renote end is ringing (ring-back)

February 2010

assi gnnents of Control

are being
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2. 4.

Quy

Regi stry Name:

Required Information for New Val ues: Nane, description,

| AX Control Frames

ANA | AX Consi der ati ons

| AX Control Frames

security considerations, if any.

Descri pti on:

Val i d Range: O0x01-x7F

Di splay format: hex.

The following table specifies the initia

Franme val ues

0x05
0x06
0x07
0x08
0x09
0x0a
0x0b
0x0c

0x0d

ACK
HANGUP
REJECT
ACCEPT
AUTHREQ
AUTHREP
| NVAL
LAGRQ
LAGRP
REGREQ
REGAUTH

REGACK

See Section 8.4 of [RFC5456].

Initiate a new call
Pi ng request

Ping or poke reply
Explicit acknow edgnent
Initiate call tear-down
Rej ect a call

Accept a cal

Aut henti cation request
Aut hentication reply

I nvalid nessage

Lag request

Lag reply

Regi stration request
Regi stration authentication

Regi strati on acknow edgenent

I nf or mat i onal

assi gnnent s of

February 2010

and rel evant

| AX Contr ol
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I 0x10 I REGREJ I Regi stration reject I
} 0x11 } REGREL } Regi stration rel ease }
I 0x12 I VNAK I Vi deo/ Voi ce retransm t request I
I 0x13 I DPREQ I Di al pl an request I
} 0x14 } DPREP } Di al plan reply }
I 0x15 I DI AL I D al I
I 0x16 I TXREQ I Transfer request I
} 0x17 } TXCNT } Transfer connect }
I 0x18 I TXACC I Transfer accept I
I 0x19 I TXREADY I Transfer ready I
} Oxla } TXREL } Transfer rel ease }
I Ox1b I TXREJ I Transfer reject I
I Ox1c I QUELCH I Hal t audi o/ vi deo [nedia] transm ssion I
} 0x1d } UNQUELCH } Resune audi o/ vi deo [nedia] transm ssion }
I Ox1le I POKE I Poke request I
I Ox 1f I Reserved I Reserved for future use I
} 0x20 } MAY } Message waiting indication }
I 0x21 I UNSUPPORT I Unsupport ed nessage I
I 0x22 I TRANSFER I Renot e transfer request I
} 0x23 } Reserved } Reserved for future use }
I 0x24 I Reserved I Reserved for future use I
I 0x25 I Reserved I Reserved for future use I
S Fom e e e oo m m e e e e e e e e e e e e m e e eao——— oo +
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2. 6.

Quy

Regi stry Name:

| ANA | AX Consi derati ons

Required Information for
security considerations,

Descri pti on:

Val i d Range:

HTM. Command Subcl asses

| AX HTML Command Subcl asses

New Val ues: Nane, description,
if any.

See Section 8.2 of [RFC5456].

0x01- x7F.

Di splay format: hex.

The following table specifies the initial assignnents of
Command Subcl asses:

Regi stry Name:

I nformati on El ements

Required Information for
security considerations,

Descri ption:

Val i d Range:

Sendi ng a URL
Data frane
Begi nni ng frame

End frane

I
|
I
I
I
I
I
|
Load is conplete |
I
Peer does not support HTM. |
I

Li nk URL |
|

Unlink URL |
I

I

Rej ect Link URL

I AX I nformation El enents

New Val ues: Nane, description,
i f any.

See Section 8.6 of [RFC5456].

0x01- xFF.

I nf or mat i onal

February 2010

and rel evant

I AX HTML

and rel evant
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Di splay format: hex.

The following table specifies the Initial Assignnents of Information
El ement Definitions:

Hommm-- e o mm oo +
| HEX | NAME | DESCRI PTI ON |
R, o e o o e e e e e e e e e e e e e e e mmmmmmaa— +
| Ox01 | CALLED NUMBER | Nunber/extension being called |
I 0x02 I CALLI NG NUMBER I Cal i ng nunber I
I 0x03 I CALLI NG ANI I Cal I'i ng number ANl for billing I
I 0x04 I CALLI NG NAMVE I Nanme of caller I
I 0x05 I CALLED CONTEXT I Cont ext for numnber I
I 0x06 I USERNAME I User name (peer or user) for I
| | | authentication |
} 0x07 } PASSWORD } Password for authentication }
I 0x08 I CAPABI LI TY I Actual CODEC capability I
I 0x09 I FORNMAT I Desi red CODEC f or mat I
} 0x0a } LANGUACE } Desired | anguage }
I 0x0b I VERSI ON I Pr ot ocol version I
I 0x0c I ADSI CPE I CPE ADSI capability I
} 0x0d } DNI D } Oiginally dialed DNID }
I 0x0e I AUTHMETHODS I Aut henti cati on net hod(s) I
I 0xOf I CHALLENGE I Chal | enge data for MD5/ RSA I
} 0x10 } MD5 RESULT } MD5 chal | enge result }
I 0x11 I RSA RESULT I RSA chal | enge resul t I
I 0x12 I APPARENT ADDR I Appar ent address of peer I
} 0x13 } REFRESH } Wien to refresh registration }
I 0x14 I DPSTATUS I D al pl an status I
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I 0x15 I CALLNO I Call nunber of peer I
} 0x16} CAUSE } Cause }
I 0x17 I I AX UNKNOVWN I Unknown | AX comrand I
I 0x18 I MSGCOUNT I How many messages waiting I
} 0x19 } AUTCQANSVEER } Request aut o-answeri ng }
I Ox1la I MUSI CONHOLD I Request nusi conhold with QUELCH I
I 0x1b I TRANSFERI D I Transfer Request Ildentifier I
} Ox1lc } RDNI S } Referring DNI S }
I Ox1d I Reserved I Reserved for future use I
I Ox1le I Reserved I Reserved for future use I
} ox1f } DATETI ME } Dat e/ Ti ne }
I 0x20 I Reserved I Reserved for future use I
I 0x21 I Reserved I Reserved for future use I
} 0x22 } Reserved } Reserved for future use }
I 0x23 I Reserved I Reserved for future use I
I 0x24 I Reserved I Reserved for future use I
} 0x25 } Reserved } Reserved for future use }
I 0x26 I CALLI NGPRES I Cal l'i ng presentation I
I 0x27 I CALLI NGTON I Calling type of number I
} 0x28 } CALLI NGTNS } Calling transit network sel ect }
I 0x29 I SAMPLI NGRATE I Supported sanpling rates I
I Ox2a I CAUSECODE I Hangup cause I
} 0x2b } ENCRYPTI ON } Encryption format }
I 0x2c I ENCKEY I Reserved for future use I
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I I I I
| Ox2d | CODEC PREFS | CODEC Negoti ation |
| | | |
| O0x2e | RR JITTER | Received jitter, as in RFC 3550 |
I I I I
| Ox2f | RR LCSS | Received loss, as in RFC 3550 |
I I I I
| O0x30 | RR PKTS | Received franes |
| | | |
| 0x31 | RR DELAY | Max playout delay for received franes in |
. " |
| O0x32 | RR DROPPED | Dropped franes (presunmably by jitter |
| | | buffer) |
| | | |
| 0x33 | RR OOO | Frames received Qut of Order |
I I I I
| O0x34 | OSPTOKEN | OSP Token Bl ock |
S o a o o m m e e e e e e e e e e e e e e eeee oo +

Table 1: Information El ement Definitions
2.7. Authentication Mthods
Regi stry Name: | AX Aut hentication Methods

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.13 of [RFC5456].
Val i d Range: 0x0001-xFFFF bitnmask, values nust be a power of two.
Di splay format: hex.

The following table specifies the initial assignments of |AX
Aut henti cati on Met hods:

Quy I nf or mat i onal [ Page 11]



RFC 5457 I ANA | AX Consi derations February 2010

2.8. Dialplan Status Fl ags
Regi stry Name: | AX Dial plan Status Fl ags

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.19 of [RFC5456].
Val i d Range: 0x0001-xFFFF bitmask, val ues nust be a power of two.
Di splay format: hex.

The following table specifies the initial assignnents of |AX dialplan
status fl ags:

fome e oo e e ee e +
| FLAG | DESCRI PTI ON |
Fome e o +
0x0001 Exi sts
0x0002 Can exi st

0x4000 Retai n di al tone (ignorepat)

I I
| |
I I
I I
0x0004 | Non-exi stent |
I I
I I
| |
0x8000 | |

2.9. Calling Presentation
Regi stry Name: | AX Calling Presentation

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.29 of [RFC5456].
Val i d Range: 0x00- xFF

Di splay format: hex.
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The following table specifies the initial assignments of calling
present ati on val ues:

+o-m - - o e e e e e e e e e e m e ao- - +
| FLAG | PRESENTATI ON |
Fomm o - o m m e e e e e e e e e e e e eaao o +

0x00 Al | owed user/ nunber not screened

0x01 Al'l oned user/ nunber passed screen

0x02 Al | owed user/nunber failed screen

0x03 Al | owed network nunber

I
I
I
I
I
I
|
0x20 | Prohibited user/nunber not screened
I
I
I
I
I
I
I
I

0x21 Pr ohi bi t ed user/ nunber passed screen
0x22 Prohi bited user/nunber failed screen
0x23 Prohi bi ted network nunber
0x43 Nunber not avail abl e

Fommmmn o e mmmmmeeaaaan +

NOTE: The values in this table are derived from Q 931; however
future values may be from ot her sources

2.10. Calling Type of Nunber (CALLI NGTON)
Regi stry Name: | AX Calling Type of Number

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.30 of [RFC5456].
Val i d Range: 0x00-xFF

Di splay format: hex.
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The following table specifies the initial assignments of valid
calling type of nunber val ues:

E o e e e e e oo +
| VALUE | DESCRI PTI ON |
- T +
0x00 Unknown
0x10 I nternati onal Nunber

Nat i onal Nunber

I I I
I I I
| | |
I I I
I I I
I I I
| Ox30 | Network Specific Nunber |
I I I
| | |
I I I
I I I
I I I
I I I

0x40 Subscri ber Nunber

0x60 Abbr evi at ed Nunber

0x70 Reserved for extension
N St +

NOTE: The values in this table are derived from Q 931; however
future values may be from ot her sources

2.11. 1AX Transit Network Ildentification
Regi stry Name: [ AX Transit Network ldentification Plan

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.31 of [RFC5456].
Val id Range: 0000-1111 (four bits).

Di splay format: binary.
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The following table specifies the initial assignments of | AX Calling
Type of Number val ues:

I I I
I I o I
| 0001 | Caller ldentification Code |
I I I
I I I

NOTE: The values in this table are derived from Q 931; however
future values may be from ot her sources

2.12. |1 AX Type of Network
Regi stry Name: | AX Type of Network

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.30 of [RFC5456].
Valid Range: 000-111 (three bits).
Di splay format: binary.

The following table specifies the initial assignments of | AX Calling
Type of Network val ues:

NOTE: The values in this table are derived from Q 931, however
future values may be from ot her sources.
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| ANA | AX Consi derati ons

2.13. Cause Codes

Regi stry Name: | AX Cause Codes

Required Information for New Val ues: Nane, description,

security considerations, if any.

Description: See Section 8.6.30 of [RFC5456].

Val id Range: 1-255

Di splay format: decinal.

The following table specifies the initia

Code val ues:

16

17

18

19

21

22

27

28

29

30

Quy

Unassi gned/ unal | ocat ed numnber

No route to specified transit network
No route to destination

Channel unaccept abl e

Cal | awarded and delivered

Normal call clearing

User busy

No user response

No answer

Call rejected

Nunber changed

Destination out of order

I nvalid nunber format/inconplete numnber
Facility rejected

Response to status enquiry

I nf or mat i onal

assi gnnent s of

February 2010

and rel evant

| AX Cause
_______________ +
I
............... +
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
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I I I
| 31 | Normal, unspecified |
| | |
| 34 | No circuit/channel avail able |
I I I
| 38 | Network out of order |
I I I
| 41 | Tenporary failure |
| | |
| 42 | Switch congestion |
I I I
| 43 | Access information discarded |
I I I
| 44 | Requested channel not avail abl e |
| | |
| 45 | Preenpted (causes.h only) |
I I I
| 47 | Resource unavail able, unspecified (Q 931 only) |
I I I
| 50 | Facility not subscribed (causes.h only) |
| | |
| 52 | Qutgoing call barred (causes.h only) |
I I I
| 54 | I'ncoming call barred (causes.h only) |
I I I
| 57 | Bearer capability not authorized |
| | |
| 58 | Bearer capability not avail able |
I I I
| 63 | Service or option not available (Q 931 only) |
I I I
| 65 | Bearer capability not inplenented |
| | |
| 66 | Channel type not inplenented |
I I I
| 69 | Facility not inplenented |
I I I
| 70 | Only restricted digital information bearer capability is

| | available (Q 931 only) |
I I I
| 79 | Service or option not available (Q 931 only) |
I I I
| 81 | I'nvalid call reference |
I I I
| 82 | I'dentified channel does not exist (Q 931 only) |
I I I
| 83 | A suspended call exists, but this call identity does not |
I | (Q931 only) I
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I 84 I Call identity in use (Q 931 only) I
} 85 } No call suspended (Q 931 only) }
I 86 I Cal |l has been cleared (Q 931 only) I
I 88 I I nconpati bl e destination I
} 91 } Invalid transit network selection (Q 931 only) }
I 95 I I nvalid nessage, unspecified I
I 96 I Mandat ory information el ement mssing (Q 931 only) I
} 97 } Message type nonexi stent/not inpl enented }
I 98 I Message not conpatible with call state I
I 99 I I nformati on el enent nonexi st ent I
} 100 } Invalid information el ement contents }
I 101 I Message not conpatible with call state I
I 102 I Recovery on timer expiration I
} 103 } Mandatory information el ement |length error (causes.h }
I | only) I
I 111 I Prot ocol error, unspecified I
I 127 I I nt er net wor ki ng, unspecified I
S o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e eemm oo +

2.14. Encryption Methods
Regi stry Name: | AX Encryption Methods

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.6.34 of [RFC5456].
Val i d Range: 0x0001-x8000 bitmask, values nust be a power of two.

Di splay format: hex.
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The followi ng table specifies the initial assignnents of |AX
encryption met hods:

. o e o +
| METHOD | DESCRI PTI ON |
fome e oo +
| 0x0001 | AES- 128 |
Fomm e Fommm e +

2.15. Media Formats
Regi stry Name: | AX Media Formats

Required Information for New Val ues: Nane, description, and rel evant
security considerations, if any.

Description: See Section 8.7 of [RFC5456].
Val i d Range: 0x0001-x8000 bitnask, values nust be a power of two.
Di splay format: hex.

The following table specifies the initial assignnents of | AX Media
For mat Val ues

Fom e e e oo o e e e e e e oo +
| SUBCLASS | DESCRI PTI ON |
Fom e oo Fomm e e e e e e e oo +
| 0x00000001 | G 723.1 |
I 0x00000002 I GSM Ful | Rate I
I 0x00000004 I G 711 nu-1aw I
I 0x00000008 I G 711 a-law I
I 0x00000010 I G 726 I
I 0x00000020 I | MA ADPCM I
I 0x00000040 I 16-bit linear little-endian I
I 0x00000080 I LPC10 I
I 0x00000100 I G 729 I
i 0x00000200 i Speex i
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| 0x00000400 | |LBC |
I 0x00000800 I G 726 AAL2 I
I 0x00001000 I G 722 I
I 0x00002000 I AMR I
I 0x00010000 I JPEG I
I 0x00020000 I PNG I
I 0x00040000 I H. 261 I
I 0x00080000 I H. 263 I
I 0x00100000 I H. 263p I
I 0x00200000 I H. 264 I
Fommm e e +

3. Security Considerations

Thi s docunent defines | AX registries and as such does not raise
security issues beyond those discussed in [ RFC5456].
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