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Foreword
This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not", "should", “should not”, "may", "may not", "need", "need not", "will",
"will not", "can" and "cannot" areto be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verba forms
for the expression of provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the protocol to be used on the Multimedia Resource Function Controller (MRFC) —
Multimedia Resource Function Processor (MRFP) interface (Mp interface). The IMS architecture is described in 3GPP
TS 23.228[1], the functional requirements are described in 3G TS 23.333 [25]

This specification defines a profile of the Gateway Control Protocol (H.248.1), for controlling Multimedia Resource
Function Processor supporting in-band user interaction, conferencing and transcoding for multimedia-services.

The present document is valid for a 3™ generation PLMN (UMTS) complying with Release 7 and later.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For aspecific reference, subsequent revisions do not apply.

o For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[2] 3GPP TS 23.002: "Network architecture”.
[3] ITU-T Recommendation H.248.1 (05/2002), Gateway control protocol: Version 2 + Corrigendum

1 (03/2004) and ITU-T Recommendation H.248.1 (09/2005), Gateway control protocol: Version 3
for Floor Control requirements.

[4] ITU-T Recommendation H.248.4 (11/2000), Gateway control protocol: Transport over Stream
Control Transmission Protocol (SCTP) + Corrigendum 1 (03/2004).

[5] ITU-T Recommendation H.248.7 (03/2004), Gateway control protocol: Generic announcement
package.

[6] ITU-T Recommendation H.248.9 (03/2002), Gateway control protocol: Advanced media server
package.

[7] ITU-T Recommendation H.248.11 (11/2002), Gateway control protocol: Media gateway overload
control package.

[8] IETF RFC 2960: " Stream Control Transmission Protocol”.

[9] ITU-T Recommendation H.248.14 (03/2002), Gateway control protocol: Inactivity timer package.

[10] ITU-T Recommendation H.248.16 (11/2002), Gateway control protocol: Enhanced digit collection
packages and procedures + Corrigendum 1 (03/2004).

[11] ITU-T Recommendation H.248.19 (03/2004) Gateway control protocol: Decomposed Multipoint
Control Unit, Audio, Video and Data Conferencing package

[12] ITU-T Recommendation H.248.27 (07/2003), Gateway control protocol: Supplemental Tones
package

[13] ITU-T Recommendation Q.1950 (12/2002), Bearer independent call bearer control protocol.

[14] ITU-T Recommendation G.711 (11/1988), Pulse code modulation (PCM) of voice frequencies.
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[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]
[24]
[25]

[26]

[27]
[28]

[29]

[30]
[31]
[32]

[33]

[34]
[35]

[36]
[37]
[38]
[39]
[40]

ITU-T Recommendation G.711 Appendix | (09/1999), A high quality low-complexity algorithm
for packet loss concealment with G.711.

ITU-T Recommendation G.711 Appendix | (09/1999), A comfort noise payload definition for
ITU-T G.711 use in packet-based multimedia communication systems.

ITU-T Recommendation E.180 (03/1998), Technical characteristics of tones for the telephone
service.

TS 183 022: Telecommunication and Internet converged Services and Protocols for Advanced
Networking (TISPAN); MGC Information Package.

ES 201 970 Access and Terminals (AT); Public Switched Telephone Networks (PSTN);
Harmonized specification of physical and electrical characteristics at a 2-wire analogue presented
Network Temination Point (NTP).

IETF RFC 2327 (1998): "SDP: Session Description Protocol".
IETF RFC 3551 (2003): "RTP Profile for Audio and Video Conferences with Minimal Control”.

IETF RFC 2833 (2000): "RTP Payload for DTMF Digits, Telephony Tones and Telephony
Signals'.

IETF RFC 4040 (2005): "RTP payload format for a 64 kbit/s transparent call”.
IETF RFC 3555 (2003): "MIME Type Registration of RTP Payload Formats'.

3GPP TS 23.333: "Multimedia Resource Function Controller (MRFC) — Multimedia Resource
Function Processor (MRFP) Mp interface: Procedures Descriptions'.

ITU-T Recommendation H.248.9al (03/2007), "Gateway control protocol: Advanced media server
package (draft work in progress)”.

3GPP TS 29.163: "Interworking between the IM CN subsystem and CS networks — Stage 3".

W3C Recommendation (September 2004): " Speech Synthesis Markup Language (SSML) Version
1.0".

W3C Recommendation (September 2004): " Speech Recognition Grammar Specification (SRGS)
Version 1.0".

ITU-T Recommendation H.248.36 (09/2005): "Hanging Termination Detection Package".
3GPP TS 26.235: "Packet switched conversational multimedia applications; Default codecs'.

IETF RFC 4583 (2006): " Session Description Protocol (SDP) Format for Binary Floor Control
Protocol (BFCP) Streams”.

ITU-T H.248.19 Ammendment 2 (02/2009): " Gateway Control Protocol: Decomposed multipoint
control unit, audio, video and data conferencing packages: Floor Control Enhancements’.

IETF RFC 4975 (2007): "The Message Session Relay Protocol (MSRP)".

ITU-T H.248.69 (03/2009): "Gateway control protocol: Packages for interworking between M SRP
and H.248".

Void
Void
Void
IETF RFC 4145 (2005): "TCP-Based Media Transport in the Session Description Protocol (SDP)".

IETF RFC 4585 (2006): "Extended RTP Profile for Real-time Transport Control Protocol (RTCP)
- Based Feedback (RTP/AVPF)".
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[41] 3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and
interaction".

[42] 3GPP TS 22.153: "Multimedia Priority Service".

[43] ITU-T Recommendation H.248.52 (06/2008): " Gateway control protocol: QoS support packages'.

[44] ITU-T Recommendation H.248.82 (03/2013): "Gateway control protocol: Explicit Congestion
Notification Support”.

[45] IETF RFC 5285: "A General Mechanism for RTP Header Extensions”.

[46] IETF RFC 6236: "Negotiation of Generic Image Attributes in the Session Description Protocol
(SDP)".

[47] ITU-T Recommendation H.248.50 (2010) and Corrigendum 1 (02/12): " Gateway control protocol:
NAT traversal toolkit packages'.

[48] IETF RFC 5245: "I nteractive Connectivity Establishment (ICE): A Protocol for Network Address
Trandator (NAT) Traversal for Offer/Answer Protocols'.

[49] 3GPP TS 24.229: "1P Multimedia Call Control Protocol based on SIP and SDP".

[50] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[51] IETF RFC 3830: "MIKEY: Multimedia Internet KEYing".

[52] IETF RFC 793: "Transmission Control Protocol - DARPA Internet Program - Protocol
Specification”.

[53] IETF RFC 4582: "The Binary Floor Control Protocol (BFCP)".

[54] ITU-T Recommendation H.248.89 (10/2014): "Gateway control protocol: TCP support packages".

[55] ITU-T Recommendation H.248.90 (10/2014): "Gateway control protocol: H.248 packages for
control of transport security using TLS".

[56] IETF RFC 6043: "MIKEY-TICKET: Ticket-Based Modes of Key Distribution in Multimedia
Internet KEYing (MIKEY)".

[57] 3GPP TS 33.328: "IP Multimedia Subsystem (IMS) media plane security”.

[58] IETF RFC 4279: "Pre-Shared Key Ciphersuites for Transport Layer Security (TLS)".

[59] 3GPP TS 33.310: "Network Domain Security (NDS); Authentication Framework (AF)".

3 Definitions and symbols
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [50] and the following

apply.

Media Gateway: See ITU-T Recommendation H.248.1 [3].

M edia Gateway Controller: See ITU-T Recommendation H.248.1 [3].

M ultiM edia Resour ce Function Controller: See 3GPP TS 23.002 [2].

MultiM edia Resour ce Function Processor: See 3GPP TS 23.002 [2].

For the purposes of the present document, the following terms and definitions as defined in 3GPP TS 23.333 [25] apply:

ICE lite
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For the purposes of the present document, the following terms and definitions given in IETF RFC 3830 [51] apply:

Crypto Session (CS)
Traffic-Encrypting Key (TEK).

3.2 Symbols
None.
4. Abbreviations
For the purposes of the present document, the following abbreviations apply:
BFCP Binary Floor Control Protocol
CDR Call Data Record
CN Comfort Noise
CRC Cyclic Redundancy Check
Cs Crypto Session
CvO Coordination of Video Orientation
DNS Domain Name System
DTMF Dual Tone Multi Frequency
CE Congestion Experienced
ECN Explicit Congestion Notification
FEC Forward Error Correction
ICE I nteractive Connectivity Establishment
IP Internet Protocol
IPsec IP Security
MGC Media Gateway Controller
MGW Media Gateway
MID Message | dentifier
MPS Multimedia Priority Service
MRFC MultiMedia Resource Function Controller
MRFP MultiMedia Resource Function Processor
MSRP Message Session Relay Protocol
OAM Operation, Administration and Maintenance
Oo0S Out of Service
PLC Packet L oss Conceal ment
PSK Pre-Shared Key
PT Payload Type
QoS Quiality of Service
SCTP Stream Control Transmission Protocol
SDP Session Description Protocol
SPNE Signal Processing Network Equipment
SSRC Synchronisation Source
STUN Session Traversal Utilitiesfor NAT
TCP Transmission Control Protocol
TEK Traffic-Encrypting Key
TLS Transport Layer Security
TTL TimeTo Live
UDP User Datagram Protocol
URN Uniform Resource Name
VBD Voiceband Data
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5 Profile Description

5.1 Profile Identification

The name and version of the profile that is sent in the service change command are:

Table 5.1.1: Profile Identification

Profile name: MRF

Version: 4

5.2 Summary

The profile defined in the present document enables the control of media resource function processors (MRFP)
supporting in-band user interaction, conferencing and transcoding for multimedia services.

This Profile describes the minimum mandatory settings and procedures required to fulfil the Media Gateway control
requirements for the MRF.

In addition optional settings and procedures are described which fulfil optional features and where supported, the
minimum mandatory settings within the optional procedures and packages are identified that must be supported in order
to support that feature.

"Optiona" or "O" means that it is optional for either the sender or the receiver to implement an element. If the receiving
entity receives an optional element that it has not implemented it should send an Error Code (e.g. 445 "Unsupported or
Unknown Property", 501"Not Implemented”, etc.). "Mandatory" or "M" means that it is mandatory for the receiver to
implement an element. Whether it is mandatory for the sender to implement depends on specific functions; detail of
whether elements of the core protocol are mandatory to be sent are defined in the stage 2 procedures, stage 3 procedures
and/or the descriptions of individual packages.

The setting or modification of elements described in the profile under the heading "Used in Command” has the meaning
that the property can be set/modified with that command. The property may be present in other commands (in order to
preserve its value in accordance with ITU-T H.248.1[ 3]) when those commands are used for other procedures that affect
the same descriptor.

This profile supports Explicit Congestion Notification and Multimedia Priority Service.

5.3 Gateway Control Protocol Version

Version 2 shall be the minimum version supported. Support of this version implies conformanceto ITU-T
Recommendation H.248 Version 2 [3].

Version 3 shall be supported for the optional MRFP based Floor Control Server functionality.
54 Connection Model

Media Resource Function Processors shall support ephemeral terminations that sink and source I P traffic. This type of
H.248 Termination is denoted |P in the following clauses.

ETSI



3GPP TS 29.333 version 12.4.0 Release 12

12

Table 5.4.1: Connection Model

ETSI TS 129 333 V12.4.0 (2015-01)

Maximum number of contexts:

Provisioned
(NOTE 1)

Maximum number of terminations per context:

Unspecified(NOTE 2)

Allowed terminations type combinations in a

context:

Not Applicable

NOTE 1: The actual number of supported contexts can be audited by the MRFC using the MaxNrOfContexts
property defined in the Base Root Package.

NOTE 2: Support of 1 termination in a context is the basic requirement for the MRFP e.g. for voice record. 2
terminations in a context are required for transcoding or any inband media detection or insertion
whilst an unspecified number terminations may be required if conferencing is supported.

5.5 Context Attributes
Table 5.5.1: Context Attributes
Context Attribute Supported Values Supported

Topology Yes See §5.7.8

Priority Indicator Optional (NOTE 1) 0-15 (NOTE 2)

Emergency Indicator No Not Applicable

IEPS Indicator No

ContextAttribute Descriptor Yes If "yes" see clause 5.8.9 for details

of supported attributes

ContextIDList Parameter <Yes/No> NA

NOTE 1. This Context Attribute parameter is used for MPS as specified in 3GPP TS 22.153 [42].

NOTE 2: Priority values 11 — 15 of the Priority Indicator are reserved for MPS,

Isthe AND/OR Select operation Context Attribute supported?

| AND/OR Context Attribute | <Yes/No> | <AND/OR/BOTH>
5.6 Terminations
5.6.1 Termination Names
56.1.1 General

The Termination ID structure is provisioned in the MRFC and MRFP and is known by the MRFP and the MRFC at or
before start up.

With ephemeral 1P endpoint bearer typesthe internal structure of Termination ID isirrelevant for MRFC and MRFP
and therefore Termination 1D is only a numeric identifier for the termination.

5.6.1.2

ASN.1 encoding

The following general structure of TerminationlD shall be used:

4 octets shall be used for the termination ID. The following defines the general structure for the termination I1D:
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Table 5.6.1.2.1: Termination ID

Termination
type X

Termination type:
Length 3 bits
Values:
000 Reserved
001 Ephemeral termination
011 - 110 Reserved
111 Reserved for ROOT termination Id (ROOT Termination Id = OXFFFFFFFF)

Length 29 bits.

For | P termination, its usage is un-specified.

5.6.1.3 ABNF encoding

The following general structure of termination ID shall be used:
TerminationID ="ROOT" / pathName/"$" /"*" ; according to ITU-T H.248.1 [3] Annex B.

5.6.2 Multiplexed Terminations

Table 5.6.2.1: Multiplexed Terminations

[ Multiplex Terminations Supported? | NO

5.7 Descriptors

5.7.1 Stream Descriptor

Table 5.7.1.1: Stream Descriptor

Maximum number of streams per termination type | ALL | Unspecified (NOTE)

NOTE: Atleast 1 stream for each media (e.g. video+audio = 2 streams). If only one stream is applicable, then the
MRFC may omit the Stream Descriptor and the MRFP shall assume that StreamID =1.

5.71.1 LocalControl Descriptor

The following tables specify the level of support required with regard to the propertiesin the local control descriptor.
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Table 5.7.1.1.1: Reserve Group and Reserve Value

Termination Type Stream Type
Reserve group used: NO (NOTE 1) - -
Reserve value used: YES IP Audio, Video
(NOTE 2)
(NOTE 3)

NOTE 1: Support of Reserve Group in case of multiple p-time values requires further studies
NOTE 2: Used for audio streams where IETF RFC 2833 [22] is also specified and for conference where participants are
invited to join the conference.
NOTE 3: Not used for TCP transport (see IETF RFC 793 [52]) and media types:
a) "message"” for MSRP (see IETF RFC 4975 [34]) and
b) "application" for BFCP (see IETF RFC 4582 [53])
because the application control will not use them in a context ReserveValue.

Table 5.7.1.1.2: Stream Mode

Termination Type Stream Type Allowed StreamMode Values
ALL except ROOT Any Send, Receive, Send and Receive,
Inactive

5.7.2 Events Descriptor

Table 5.7.2.1: Events Descriptor

Events settable on Yes

termination types and

stream types:

If yes Event ID Termination Type Stream Type
gl* 1P Audio, Video
nt/* IP Audio, Video
rtp/* IP Audio, Video
aasrec/* IP Audio, Video
aasb/* IP Audio, Video
dd/d0-dd IP Audio
it/* ROOT Not Applicable
ocp/mg_overload ROOT Not Applicable
aastts/* IP Audio
asr/* IP Audio
mrp/* P Audio, Video
mpp/* IP Audio, Video
vavsp/* IP Audio, Video
Hangterm/thb IP Audio, Video
msrpstat/mquota P Message
mess/* 1P Message
fschp/* IP Audio, Video
ECN Failure (ecnrous/fail,
0x010b/0x0001) see sub-clause IP Audio, Video
5.14.3.37
ICE New Peer Reflexive Candidate IP Any, only applicable for full
(ostuncc/nprc, 0x00¢3/0x0002) — See ICE
subclause 5.14.3.40
ICE Connectivity Check Result IP Any, only applicable for full
(ostuncc/ccr, 0x00c3/0x0001) — See ICE
subclause 5.14.3.40
TCP connection state change ("BNC IP TCP based
change")

(tcpbcc/BNCChange, 0x0115/0x0001)

see subclause 5.14.3.41

TLS session state change ("BNC IP TLS based
change")

(tlsbsc/BNCChange, 0x0117/0x0001)

see subclause 5.14.3.42
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Table 5.7.2.2: Event Buffer Control

| Event Buffer Control used: | No

Table 5.7.2.3: Keep Active

Keepactive used on events: [ Yes

Table 5.7.2.4: Embedding in event

Embedded events in an event descriptor: No

Embedded signals in an event descriptor: No

Table 5.7.2.5: Notify Behaviour

NotifyBehaviour used on events: No

If yes | Supported values Not Applicable

5.7.3 EventBuffer Descriptor

Table 5.7.3.1: Event Buffer

Event Buffer descriptor used: | No

574 Signals Descriptor
Table 5.7.4.1: Signhals dependant on termination or streams

Signals settable Yes

dependant on

termination or streams

types:

If yes Signal ID Termination Type Stream Type / ID
cg/* IP Audio
srvin/* IP Audio
xcg/l* IP Audio
an/apf P Audio, video
int/* P Audio
biztn/* IP Audio
aasrec/* IP Audio, video
Aasdc IP Audio, video
aasb/* IP Audio, video
conftn/* All except ROOT Audio
Tonegen/* IP Audio
bcg/* IP Audio
aastts/* IP Audio
asr/* IP Audio
mrp/* IP Audio, video
mpp/* IP Audio, video
mess/* IP Message
recmess/* IP Message
fschp/* P Audio, video
Send Additional Connectivity P Message, audio, video,
Check (ostuncc/sacc, only applicable for full ICE
0x00c3/0x0002)
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Send Connectivity Check IP Message, audio, video,
(ostuncc/scc, 0x00c3/0x0001) only applicable for full ICE
Establish BNC IP TCP based
(tcpbcc/EstBNC, 0x0115/0x0001)

Release BNC IP TCP based
(tcpbcc/RelBNC, 0x0115/0x0002)
Establish BNC IP TLS based
(tlsbsc/EstBNC, 0x0117/0x0001)
Release BNC IP TLS based
(tlsbsc/RelBNC, 0x0117/0x0002)

Table 5.7.4.2: Signal Lists

Signals Lists supported:

If yes

Yes

Termination Type Supporting Lists IP

Stream Type Supporting lists Audio, Video
Maximum number of signals per Provisioned

signal list

Table 5.7.4.3: Signal type and duration

Signal type and duration Yes
supported?
If yes Signal ID Type or duration override
ALL Both
Table 5.7.4.4: Signal Direction
| Signal Direction supported: No
Table 5.7.4.5: Notify completion
Notify completion supported: | Yes
If yes Signal ID Type of completion supported

cgl*, svrtn/*, xcg/*, an/*, int/*, biztn/*,
conftn/* , tonegen/*, bcg/*, aasb/*,
aastts/*, mpp/*, fschp/*

ALL

Table 5.7.4.6: RequestID Paramet

er

RequestID Parameter
Supported:

Yes

Table 5.7.4.7: Signals played simultaneously

Signals played
simultaneously:

No (NOTE)

If yes Signal Ids that can be played -
simultaneously:
NOTE:  Signal for recording audio or multimedia may be played simultaneously with signals 