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Introduction

This document aims to provide some background information related to FAX interworking. A corresponding CR in C3-101300 is provided for information.
Transport Protocol
CT1 has agreed to add only UDPTL as transport for T.38 into MTSI TS 24.173 in REl-10.
In contrast, TS 29.163 provides interworking procedures for both TCP and UDPTL (but no RTP transport).
We thus now have a guidance on a preferred transport and TS 29.163 should be updated accordingly.
Additional Recommendations for an IMS FAX client?

T.38 provides many different non-interoperable protocol variants. It seems that the many T.38 implementations selecting different variants are in  the field. While negotiation mechanisms help to find variants supported by peers, they will fail if no such variants exist.

Thus, an important first step for enhanced interoperability to define a protocol variant that is recommended to be supported by all T.38 clients in the IMS. Such a configuration should try to reflect existing implementations as far as possible and thus avoid to complicated features.
It is proposed to use UDPTL and the default values defined by ITU-T for the SDP T.38 parameters as a recommended configuration.

As FAX support in IMS is motivated to a large extent with CS interworking scenarios and CS interworking considerations play an important role, a pragmatic place for such documentation could be TS 29.163.  Comparable precedent cases are Annex F (PSTN XML Schema) and Annex G (overlap digit message body) in TS 29.163. However, discussions on that point are invited and a consultation with CT1 is recommended.
T.38 SDP parameter handling at the MGCF 
Assuming that clients with different protocol variants are still around, an SDP level negotiation of the variants may help.
For the MGCF, an important question is if some of the SDP parameters reflect properties of the remote FAX (e.g. T.30 client) rather that the interworking function in the IM-MGW. The table below identifies a number of attributes that may depend on the properties of the remote client. As the MGCF can not know such properties, it is preferable for the MGCF not to provide any indication related values in SDP.
T.38v4 has introduced default values for all T.38 SDP attributes that apply if the attributes are omitted, In previous versions,, an omitted attribute simply meant that no related information was supplied. Thus, operating in T38v3 or below may be preferable for the MGCF.
On the other hand, the MGCF should provide as much known information as possible in T.38 attributes, as no default values apply before T38v4 (Even if the MGCF would offer T38v4, the peer might only support a lower version).

Is SDP capneg required?

Support of SDP capneg and the media capability extension is recommended in T.38v4 to signal different supported configurations. However, many of the examples in T.38v4 relate to offering of different transport options. If only UDPTL is offered, very view use cases remain,
It is also very likely that existing T.38 clients do not yet support SDP capneg and will simply ignore related information. SDP capneg and in particular the media capabilities extension not yet widely used in 3GPP may also require updates of the entire IMS network.

T.38 SDP parameter Summary

	No
	Name
	Syntax (SDP)
	Definition
	Semantic (SIP/SDP)
Ref.: Clause D.2.3.5
	Mandatory/
Optional?
	Type and Unit 
	(Provisioned) Default Value
	Comments

	1
	Version
	T38FaxVersion
	This is the version number of ITU-T Rec. T.38. New versions shall be compatible with previous versions. Absence of this parameter indicates version 0. The version is expressed as an integer value.
	is negotiated. The entity answering the offer shall return the same or a lower version number.
	Recommended (NOTE 8)If omitted then default value.
	INTEGER 
(0..255), [-]
	0
	

	2
	Maximum Bitrate
	T38MaxBitRate
	Indicates the maximum fax transmission rate supported by the endpoint and shall not be used to negotiate actual transmission speeds. (Note 1)
	is declarative and the answer is independent of the offer. The parameter simply indicates the maximum transmission bit rate supported by the endpoint.
	Recommended (NOTE 9)

If omitted then default value.
	INTEGER 
(0..216-1), [bit/s]

(NOTE 6)
	14 400
(NOTE 1)


	Might depend on CS T.30 client

	3
	Fill Bit Removal
	T38FaxFillBitRemoval
	Indicates the capability to remove and insert fill bits in Phase C (refer to ITU-T Rec. T.30), non-ECM data to reduce bandwidth. This is a boolean parameter (inclusion = true, exclusion = false).
	is negotiated. If the answering entity does not support this capability or if the capability was not in the offer, this parameter shall not be present in the answer.
	Optional

If omitted then default value.
	BOOLEAN, [-]
	FALSE
	Probably depends on CS T.30 client

	4
	MMR Transcoding
	T38FaxTranscodingMMR
	Indicates the ability to convert to/from MMR from/to the line format for increasing the compression of the data and reducing the bandwidth in the packet network. This is a boolean parameter (inclusion = true, exclusion = false).
	is negotiated. If the answering entity does not support this capability or if the capability was not in the offer, this parameter shall not be present in the answer.
	Optional

If omitted then default value.
	BOOLEAN, [-]
	FALSE
	Probably depends on CS T.30 client

	5
	JBIG Transcoding
	T38FaxTranscodingJBIG
	Indicates the ability to convert to/from JBIG to reduce bandwidth. This is a boolean parameter (inclusion = true, exclusion = false).
	is negotiated. If the answering entity does not support this capability or if the capability was not in the offer, this parameter shall not be present in the answer.
	Optional

If omitted then default value.
	BOOLEAN, [-]
	FALSE
	Probably depends on CS T.30 client

	6
	Data Rate Management Method
	T38FaxRateManagement
	Indicates the fax rate management model as defined in T.38. Values may be "localTCF" or "transferredTCF".
	is declarative and the answer must contain the same value.
	Mandatory

If omitted then default value.
	ENUMERATION, [-]
	‘transferredTCF’
(NOTE 4)
	transferredTCF is mandated for UDPTL

	7
	Maximum Buffer Size
	T38FaxMaxBuffer
	Indicates the maximum number of octets that can be stored on the remote device before an overflow condition occurs. It is the responsibility of the transmitting application to limit the transfer rate to prevent an overflow. The negotiated data rate should be used to determine the rate at which data is being removed from the buffer. Value is an integer.
	is declarative and the answer is independent of the offer. This parameter simply signals the buffer space available on the offering endpoint and the answering endpoint. The answering endpoint may have more or less buffer space than the offering endpoint. Each endpoint should be considerate of the available buffer space on the opposite endpoint.
	Optional

If omitted then default value.
	INTEGER 
(0..216-1), [bytes]
	1800
(NOTE 2)
	Might depend on CS T.30 client

	8
	Maximum Datagram Size
	T38FaxMaxDatagram
	The maximum size of the payload within an RTP packet that can be accepted by the remote device. This is an integer value.
	is declarative and the answer is independent of the offer. This parameter signals the largest acceptable datagram for the offering endpoint and the answering endpoint (i.e., the maximum size of the xyz payload). The answering endpoint may accept a larger or smaller datagram than the offering endpoint. Each endpoint should be considerate of the maximum datagram size of the opposite endpoint.
	Optional

If omitted then default value.
	INTEGER 
(0..216-1), [bytes]
	150
(NOTE 3)
	

	9
	Maximum IFP Size
	T38FaxMaxIFP


	This parameter signals the maximum IFP frame size the offering endpoint is capable of accepting.
	is declarative and the answer is independent of the offer. This parameter signals the maximum IFP frame size the offering endpoint is capable of accepting.
	Optional. If omitted then default value.

If T38FaxMaxIFP is included in an offer, then inclusion of this parameter is Mandatory in that offer.
	INTEGER (0..216-1), [bytes]
	40

(Note 7)
	

	10
	Error Correction
	T38FaxUdpEC
	Indicates any desired error correction scheme, either FEC or redundancy or none. Valid options are "t38UDPFEC", "t38UDPRedundancy" and "t38UDPNoEC". 
This parameter shall only be present when using UDPTL as the transport for T.38.
	is negotiated only when using UDPTL as the transport. If the answering endpoint supports the offered error correction mode, then it shall return the same value in the answer, otherwise the T38FaxUdpEC parameter shall not be present in the answer.
	Optional

If omitted then default value.
	ENUMERATION, [-]
	‘t38UDPRedundancy’
(NOTE 5)
	Support of t38UDPFEC implies both FEC and normal redundancy. This allows offering different related capabilities without SDP capneg.

	11
	Error Correction Depth
	T38FaxUdpECDepth
	If the parameter is specified, the ‘minred’ value indicates that the offering endpoint wishes to receive at least that many redundancy frames per UDPTL datagram, if the answering endpoint chooses to use t38UDPRedundancy as the error correction mode, or that the offering endpoint wishes to receive at least that many FEC frames per UDPTL datagram, if the answering endpoint chooses to use t38UDPFEC as the error correction mode. 
Additionally, if ‘maxred’ is specified, it indicates that the offering endpoint wishes to receive no more than that many redundancy frames or FEC frames per UDPTL datagram.
	is declarative and the answer is independent of the offer, and is relevant only when using UDPTL as the transport. If the parameter is specified, the ‘minred’ value indicates that the offering endpoint wishes to receive at least that many redundancy frames per UDPTL datagram, if the answering endpoint chooses to use t38UDPRedundancy as the error correction mode, or that the offering endpoint wishes to receive at least that many FEC frames per UDPTL datagram, if the answering endpoint chooses to use t38UDPFEC as the error correction mode. Additionally, if ‘maxred’ is specified, it indicates that the offering endpoint wishes to receive no more than that many redundancy frames or FEC frames per UDPTL datagram.


	Optional. 
If omitted then default value.
	INTEGER (0..216-1), [frames]
	1 for ‘minred’, none for ‘maxred’
	Added in T.38v4

	12
	Error Correction Span
	T38FaxUdpFECMaxSpan
	Indicates that offering endpoint may not be able to properly process FEC frames that span more than the specified number of IFP frames.
	is declarative and the answer is independent of the offer, and is relevant only when using UDPTL as the transport. If the parameter is specified, it indicates that offering endpoint may not be able to properly process FEC frames that span more than the specified number of IFP frames.


	Optional. If omitted then default value.
	INTEGER (0..216-1), [frames]
	3
	Added in T.38v4

	13
	Vendor Information
	T38VendorInfo
	Indicates the manufacturer of the endpoint.
	is declarative and the answer is independent of the offer. The parameter merely indicates the manufacturer of the endpoint.
	Optional

If sent then ignorance.
	Space separated List of three INTEGERs (NOTE 10)
	no default value configured
	

	14
	Supported Modem 
	T38ModemType
	Indicates modem capability supported by the T.38 endpoint. 

Valid options are


"t38G3FaxOnly"

(0)  and 


"t38G3AndV34G3"
(1).
Note: if not provided the implied value of this parameter is "t38G3FaxOnly".
	Is declarative and indicates the modem capability supported by the gateway.
	Optional

If omitted then default value (0)
	Enumeration
	t38G3FaxOnly
	Added in T.38v4


