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Introduction

At the last CT3 meeting, contributions C3-100471 and C3-100472 suggesting improving the FAX interworking in TS 29.163 were discussed, but no conclusion was reached. Several operators expressed concerns about FAX related interoperability problems they experienced. Currently ITU-T T.38 is used in the IMS to transport FAX. Some operators suggested in addition allowing a V.152 transport in order to support related devices attached to their networks.

The present document aims to progress the related technical discussion by summarising some relevant aspects of T.38 and V.152 including their current level of support in 3GPP, and identifying some areas where further investigations and feedback from operators are encouraged.
T.38

According to ITU-T the following versions exist (note that all amendments and corrigenda have been consolidated in the subsequent full version, as suggestedby their indenting):

	In force components 

	Number
	Title
	Status

	T.38 (04/07)
  
	Procedures for real-time Group 3 facsimile communication over IP networks   
	In force 

	  

	Superseded and Withdrawn components 

	Number
	Title
	Status

	T.38 (06/98)
  
	Procedures for real-time Group 3 facsimile communication over IP networks   
	Superseded 

	
T.38 (1998) Amendment 1 (04/99)
  
	Revised Annex B on establishment procedures for facsimile communication over IP networks   
	Superseded 

	
T.38 (1998) Amendment 2 (02/00)
  
	New Annexes D (SIP/SDP Call Establishment Procedures) and E (H.248 call establishment procedures)   
	Superseded 

	
T.38 (1998) Corrigendum 1 (03/00)  
	  
	Superseded 

	
T.38 (1998) Amendment 3 (11/00)
  
	Clarification of protocol version numbers, support for TPKT headers and transmission of DTMF over RTP, and updated support for Internet-Aware Fax devices and H.248.2  
	Superseded 

	
T.38 (1998) Amendment 4 (07/01)
  
	Clarification on use of T.30 Indicator and TCP start-up, update of Table 2, deletion of ASN.1 in Annex B   
	Superseded 

	T.38 (03/02)
  
	Procedures for real-time Group 3 facsimile communication over IP networks   
	Superseded 

	
T.38 (2002) Corrigendum 1 (07/03)  
	 
	Superseded 

	
T.38 (2002) Amendment 1 (07/03)  
	Support for half-duplex V.34 and V.150.1 interworking  
	Superseded 

	
T.38 (2002) Amendment 3 (01/04)  
	Appendix V - T.38 implementation guidelines  
	Superseded 

	
T.38 (2002) Amendment 2 (04/04)
  
	Support for optional RTP encapsulation, clarification of version negation procedures and modification of "no-signal"  
	Superseded 

	T.38 (04/04)
  
	Procedures for real-time Group 3 facsimile communication over IP networks  
	Superseded 

	
T.38 (2004) Amendment 1 (01/05)
  
	Addition of vendor information in SIP/SDP call setup, corrections to Annex C and Annex D, and enhanced implementation guidelines  
	Superseded 

	T.38 (09/05)
  
	Procedures for real-time Group 3 facsimile communication over IP networks  
	Superseded 

	
T.Imp38/T.38 (02/00)  
	T.38 Implementor's guide   
	Superseded 


In addition ITU-T SG16 is working on a new, not yet published version of T.38 that (among some smaller changes):

· Provides default values for SDP parameters (see below)

· adds SDP negotiation procedures making use of IETF draft-ietf-mmusic-sdp-capability-negotiation  "SDP Capabiliy Negotiation" and IETF draft-ietf-mmusic-sdp-media-capabilities "SDP media capabilities Negotiation" (while SDP procedures without these extensions are retained).
Annex D (SDP attributes and related SDP offer-answer procedures) was introduced already in the first revision of T.38, although the bold default values in the table below are added only in the draft revision 

	No
	Parameter
	Value

	0
	T38 Transport Mode
	UDPTL/UDP | RTP/UDP | TPKT/TCP

	1
	T38FaxVersion
	0 | 1 | 2 | 3 | 4

	2
	T38MaxBitRate
	9600 | 14400 | 33600

	3
	T38FaxFillBitRemoval
	FALSE | TRUE

	4
	T38FaxTranscodingMMR
	FALSE | TRUE

	5
	T38FaxTranscodingJBIG
	FALSE | TRUE

	6
	T38FaxRateManagement
	localTCF | transferredTCF

	7
	T38FaxMaxBuffer
	…  | 1800 | …

	8
	T38FaxMaxDatagram
	…  | 150 | …

	9
	T38FaxMaxIFP
	…  | 40 | …

	10
	T38FaxUdpEC
	t38UDPFEC | t38UDPRedundancy | t38UDPNoEC 

	11
	T38FaxUdpECDepth
	minred:…  | 1 | …
maxred:…  | none | …

	12
	T38FaxUdpFECMaxSpan
	…  | 3 | …

	13
	T38VendorInfo
	$ … $ | parameter omitted 

	14
	T38ModemType
	t38G3FaxOnly | t38G3AndV34G3


T.38 defines a prorocol version number that is also negotiated using SDP.  Support of a version does not necessarily mean that all features in the related recommendation version are supported, but only that syntactically parsing the ASN.1 defined in a particular version of ITU-T Rec. T.38 is supported.
	ASN.1 version
	Version-dependent content summary
	Original documentation

	0
	1998 ASN.1 syntax
	Initial publication (1998), Amendment 1 (1999), Amendment 2 (02/00)

	1
	1998 ASN.1 syntax, TPKT, IAF support
	Amendment 3 (11/00)

NOTE – Some early implementations supporting TPKT indicate version 0.

	2
	2002 ASN.1 syntax
	Updated Recommendation (2002)

	3
	V.34, V.33 support, 2002 Syntax extended
	(2005, 2007)

	4
	Defined Defaults for negotiated parameters in Annex D.
	(draft)


Level of 3GPP IMS support

As SDP attributes in Annex D are not yet supported in IMS according to TS 24.229, but such a support would be required by any version from T.38 (03/02) onwards, only the first version T.38 (06/98) is currently supported

V.152

Only one ITU-T V.152 version (01/05) and a corrigendum exist. 
In addition ITU-T SG16 is working on a new, not yet published version of V.152 that (among some smaller changes) adds SDP negotiation procedures making use of IETF draft-ietf-mmusic-sdp-capability-negotiation  "SDP Capabiliy Negotiation" and IETF draft-ietf-mmusic-sdp-media-capabilities "SDP media capabilities Negotiation" (while SDP procedures without these extensions are retained).
V.152 applies an inband transport within a speech codec and is thus more vulnerable to packet loss and transmission errors (e.g. when being transmitted over an air interface).

Due to its significantly later publication date compared to T.38, it can also be expected that support is less widespread.

V.152 provides procedures for an inband detection of FAX tone

V.152 also provides SDP procedures that allow negotiating if a payload type supports voice band data (VBD) and if inband transport using V.152 or some other transport (e.g. T.38 is supported/preferred). Related SDP attributes defined by V.152 are:
· a=gpmd: <fmt> vbd=yes      indactes that payload type fmt supports vbd
· a=maxmptime: <list of packet times for different payload types>
· a=pmft: T.38 allows to indicate that FAX using T.38r transport offered in other media line is preferred
Level of 3GPP IMS support

SDP negotiation procedures and related attributes are not yet supported in IMS according to TS 24.229.

Inband detection of VBD in G.711is supported at the IM-MGW according to TS 29.332, Clause 10.2.3.4.
SDP Capabiliy Negotiation

 The SDP capability negotiation in IETF draft-ietf-mmusic-sdp-capability-negotiation is a new attempt of the IETF MMUSIC working group to significantly extend the functionality offered by SDP. The draft is stable is currently waiting for publication in the IETF RFC editor’s queue.
Requirements and example applications related to the SDP capability negotiation are documented in IETF draft-ietf-mmusic-sdp-capability-negotiation-reqts. Not all of these requirements are met by IETF draft-ietf-mmusic-sdp-capability-negotiation, as this document provides an extensible framework and other IETF drafts building upon this framework address some of the requirements.
IETF draft-ietf-mmusic-sdp-capability-negotiation  provides the following capabilities:

· It allows negotiating the applicable transport protocol or RTP profile for a media stream, e.g. RTP/AVP, RTP/SAVP, RTP/AVPF, or RTP/SAVPF.

· It allows providing associated attributes that are only applicable for specific RTP profiles (e.g. a=crypto with cryptographic keys) and expressing the relationship between these attributes and the transport protocol.

· It provides a framework for extensions and allows indicating the supported extensions as well as the required extensions to process the SDP capability negotiation part of an SDP offer.

To achieve backward compatibility with answering terminals that do not support the SDP capability negotiation extensions in the SDP offer, all SDP capability negotiation extensions are provided within SDP attributes. The receiving terminal will simply ignore unknown SDP attributes.
Unfortunately, no full backward compatibility with respect to intermediate nodes that monitor and/or modify SDP in SDP offer/answer procedures is achieved (compare with clause 3.12 in the draft): To avoid extra messages compared to normal SDP offer-answer procedures, an answering node supporting the SDP capability negotiation extension may supply a transport protocol received as capability within an SDP attribute in the SDP offer instead of the transport protocol received in the corresponding media line in the SDP offer; this behaviour breaks normal SDP offer-answer procedures and intermediates might therefore terminate corresponding call setups. In practise, many nodes in the IMS may act as such intermediates and therefore need to be updated before SDP capability negotiation can be used, and IMS terminals may prefer not to use the SDP capability negotiation to avoid the risk of call failures.

IETF draft-ietf-mmusic-sdp-media-capabilities is an extension and provides the following capabilities:

· The draft allows providing codec format information (similar to a=rtpmap) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type or SDP attributes)

· The draft allows providing codec related information in SDP attributes (a=fmtp and others) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type)

· The draft allows providing RTP payload type numbers in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type or SDP attributes). This may help an SDP offer to decode incoming media prior to receiving the SDP answer.

· The draft provides the ability to specify acceptable combinations of media streams and encodings. For example, offer a PCMU audio stream with an H264 video stream, or a G729 audio stream with an H263 video stream.

· The draft allows offering "latent configurations" that express capabilities that are not currently desired to be used. For instance, the offerer could express that it supports video media while only offering audio media for immediate usage.

IETF draft-ietf-mmusic-sdp-misc-cap is an extension and provides the following capabilities:

· The draft allows providing address information (like in the SDP "c=" line, plus port numbers) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type or SDP attributes).  IETF intends to remove this capability from the draft again. , see http://www.ietf.org/mail-archive/web/mmusic/current/msg08228.html
· The draft allows providing bandwidth information (like in the SDP "b=" line) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. certain codecs)

· The draft allows providing title information (like in the SDP "i=" line) in a manner that allows expressing that it is valid only in certain configurations.

Level of 3GPP IMS support

Optional support of the IETF draft-ietf-mmusic-sdp-capability-negotiation was added to IMS in Rel-7 to allow negotiating either RTP/AVP or RTP/AVPF as transport. RTP/AVPF is used primarily for video. For MMTEL speech following TS 26.114 it is optional in Rel-7 and Rel-8 and recommended in Rel-9. (According to 3GPP TS 24.173, the following standards detail MMTel codecs: 3GPP TS 26.114 for 3GPP systems; 3GPP2 C.S0055-A for 3GPP2 systems; and ETSI TS 181 005 for fixed-broadband accesses. For speech, AVPF is only used in TS 26.114. AVPF is also not used in GSMA OneVoice). Thus, draft-ietf-mmusic-sdp-capability-negotiation is probably also not yet supported in many commercial IMS deployments, in particular in fixed IMS deployments.
Within 3GPP IMS, IETF draft-ietf-mmusic-sdp-media-capabilities and IETF draft-ietf-mmusic-sdp-misc-cap are not used for MMTel, but they are used since 3GPP Rel-8 together with IETF draft-ietf-mmusic-sdp-cs for an optional feature of IMS centralized services: The ICS AS and an UE enhanced for ICS may negotiate via the Gm reference point if media are transferred via the CS domain or via GERAN/EPS. However, as IETF intends to remove the related connection capability again, the 3GPP may need to find other mechanisms for this function (IETF is now considering ICE).
Suggested points for further investigations and feedback

1. Is scenario of concern mainly support of existing end devices or can we demand updates of devices?

(While FAX requires continued support, it is to be expected that its use will decline over time compared to other messaging services. But one important motivation for FAX support might be legacy devices.)
2. Which FAX transport is used in existing networks: T.38, V.152 including related SDP attributes, or V.152-style inband transport without related SDP attributes?

(The T.38 standard was available first. While a full support of the V.152 requires SDP negotiation, many existing implementations may support inband transport of FAX without such a negotiation due to the late availability of the V.152 standard.)

3. Can we improve through-connection times for FAX?
(FAX setup inband negotiation is time-critical. Is a trough-connection at end of call setup too late? A codec renegotiation when FAX is detected may also be too slow for FAX setup to succeed.)

4. Which T.38 protocol version (T.38 spec version and values of version parameter) is supported by existing devices and networks?

5. Can we recommend or mandate particular T.38 parameters, e.g.  default attribute values from table above and UDPTL transport? (Interoperability may benefit from such recommendations, but capabilities of existing devices (also in PSTN) need to be considered.)
6. To which extent is the MGCF able to supply reasonable values for T.38 SDP attributes?

(The values may depend on unknown capabilities of a remote PSTN FAX device. Inband detection occurs only at a point in time that is too late for the SDP negotiation.)
7. Which T.38 SDP attributes offer benefits, taking into account such constraints at the MGCF?

8. Is existing inband support of V.152 sufficient or will SDP negotiation procedures offer benefits?

(For instance, will devices require the SDP attributes to handle FAX?)
9. Is negotiation procedure between T.38 and V.152 required?

(Or can we assume that only one FAX transport is used in an IMS network?)
10. Is interworking between V.152 and T.38 required?

(FAX is probably hardly used between native SIP devices, but rather in a PSTN interworking scenario or PES scenario.)

11. Can we assume that G.711 is used for inband V.152? 
(Compressed codecs beneficial for mobile networks may not be suitable, but FAX may primarily be used in fixed deployments. But also in such networks other codecs could be used.)

12. Can we assume that devices and networks will be updated to support SDP capability negotiation?

(As explained above, I expect in particular for fixed IMS deployments that SDP capability negotiation is not yet supported, and that a support would require updates of a significant part of the IMS. The SDP media capability negotiation is rarely used in the IMS)

