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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 Media Gateway Controller (MGC) — Media Gateway
(MGW) interface. The Media Gateway Controllers covered in this specification are the MSC server and the GMSC
server. The basis for thisinterface profile isthe H.248.1 [10] protocol as specified in ITU-T. The BICC architecture as
described in 3GPP TS 23.205 [2] and 3GPP TS 29.205 [ 7] defines the usage of this protocol.

This specification describes the changes to H.248 which are needed to handle 3GPP specific traffic cases. Thisis done
by using the H.248 standard extension mechanism. In addition certain aspects of the base protocol H.248 are not needed
for thisinterface and thus excluded by this profile.

2 References

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

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

* For aspecific reference, subsequent revisions do not apply.
« 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 refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 23.153: "Out of band transcoder control; Stage 2".

2] 3GPP TS 23.205: "Bearer independent circuit-switched core network; Stage 2".

[3] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[4] 3GPP TS 25.415: "UTRAN lu interface user plane protocols®.

[5] 3GPP TS 28.062: "Inband Tandem Free Operation (TFO) of speech codecs; Service description,;
Stage 3".

[6] 3GPP TS 29.007: "Genera reguirements on interworking between the Public Land Mobile
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)".

[7] 3GPP TS 29.205: "Application of Q.1900 seriesto Bearer Independent circuit-switched network
architecture; Stage 3".

[8] 3GPP TS 29.415: "Core Network Nb interface user plane protocols'.

[9] 3GPP TS 48.008: "Mobile Switching Centre - Base Station System (MSC - BSS) interface;
Layer 3 specification”.

[10] ITU-T Recommendation H.248.1 (05/2002): " Gateway control protocol”. Version 2

[171] ITU-T Recommendation Q.2210 (1996): "Message transfer part level 3 functions and messages
using the services of ITU-T Recommendation Q.2140".

[12] IETF RFC 2960: " Stream control transmission protocol”.

[13] 3GPP TS 29.202: "Signalling System No. 7 (SS7) signalling transport in core network; Stage 3".

[14] ITU-U Recommendation H.248.8: "Error codes and service change reason description".

[15] ITU-U Recommendation H.248.10: "Media gateway resource congestion handling package".

[16] 3GPP TS 26.103: " Speech codec list for GSM and UMTS".
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[17] ITU-U Recommendation H.248.2: "Facsimile, text conversation and call discrimination packages'.

[18] 3GPP TS 26.226: "Cellular text telephony; Transport of text in the voice channel”.

[19] ITU-T Recommendation T.140: "Protocol for multimedia application text conversation”.

[20] 3GPP TS 25.413: "UTRAN lu interface RANAP signalling".

[21] 3GPP TS 25.414: "UTRAN lu interface data transport and transport signalling”.

[22] 3GPP TS 23.078: "Customized Applications for Maobile network Enhanced Logic (CAMEL);
Stage 2".

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

[24] 1TU-T Recommendation Q.765.5: "Signalling system No. 7 - Application transport
mechanism: Bearer Independent Call Control (BICC)".

[25] ITU-T Recommendation G.711: "Pulse code modulation (PCM) of voice frequencies'.

[26] 3GPP TS 26.102: "3rd Generation Partnership Project; Mandatory speech codec; AMR speech
codec; Interface to lu, Uu and Nb"

[27] 3GPP TS 23.014: "Technica Specification Group Core Network; Support of Dual Tone Multi-
Frequency (DTMF) signalling”.

[28] ITU-T Recommendation H.248.7: " Generic Announcement Package'.

[29] 3GPP TS 32.421: " Subscriber and equipment trace: Trace concepts and requirements ™.

[30] 3GPP TS 32.422: " Subscriber and equipment trace: Trace control and configuration management”.

[31] 3GPP TS 32.423: " Subscriber and equipment trace: Trace data definition and management".

[32] 3GPP TS 29.414: " Core Network Nb data transport and transport signalling”.

[33] ITU-T Recommendation X.213 (11/95): "Information technology - Open systems interconnection
- Network Service Definitions”.

[34] IETF RFC 2327: " Session Description Protocol”.

[35] 3GPP TS 43.045: "Technical Realization Of Facsimile Group 3 service - Transparent”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

context (H.248): association between a number of Terminations
The context describes the topology (who hears/sees whom) and the media mixing and/or switching parametersif more
than two terminations are involved in the association.

package (H.248): different types of gateways may implement terminations which have differing characteristics
Variations in terminations are accommodated in the protocol by allowing terminations to have optional properties. Such
options are grouped into packages, and a termination may realise a set of such packages.

termination (H.248): logical entity on an MGW which is the source and/or sink of media and/or control streams
A termination is described by a number of characterising properties, which are grouped in a set of descriptors which are
included in commands. Each termination has a unique identity (Terminationl D).

termination property (H.248): used to describe terminations
Related properties are grouped into descriptors. Each termination property has a unique identity (PropertylD).
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3.2 Symbols

For the purposes of the present document, the following symbols apply:

lu Interface between the RNS and the core network. It is also considered as a reference point.
Mc Interface between the server and the media gateway.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BICC Bearer Independent Call Control

M3UA SS7 MTP3 — User Adaptation Layer

MGC Media Gateway Controller

MTP3 Message Transfer Part layer 3

RFC Request For Comment; this includes both discussion documents and specificationsin the IETF
domain

SCTP Stream Control Transmission Protocol

TFO Tandem Free Operation

TrFO Transcoder Free Operation

4 UMTS capability set

The support of the Mc interface capability set shall be identified by the Mc profile and support of this profile shall then
be indicated in ServiceChange procedure via the ServiceChangeProfile parameter as defined in H.248.1 [10] and
clarified in section 4.2.The mandatory parts of this profile shall be used in their entirety.. Failure to do so will resultina
non-standard implementation.

ITU-T Recommendation H.248.1 [10] shall be the basis for thisprofile. The compatibility rules for packages, signals,
events, properties and statistics and the H.248 protocol are defined in ITU-T Recommendation H.248.1 [10] Their use
or exclusion for thisinterface is clarified in clause 12.

4.1 Profile Identification

Table 4.1.1: Profile Identification

Profile name: threegbicsn

Version: 2

H,248 Protocol version handling shall be implemented. Support of this release of the specification requires support of
H.248.1 Version 2. Negotiation of the protocol version shall be in accordance to clause 11.3 of H.248.1 version 2 [10].

4.2 Profile Registration

The reply to the ServiceChange Request containing the SCP parameter indicates if the MSC Server supports the
requested profile or if it does not support it and wants to propose an alternative profile. The profile (name and version)
isonly returned in the reply if the MGC cannot support the specified profile in the ServiceChangeRequest. The returned
reply shall indicate the profile and version supported or "NoProfil€" if no profile is supported. Upon reception of a
profilein the reply the MG may continue the relationship with the current MGC if it supports the indicated profile. In
the instance that the MGW did not indicate a profile in the original ServiceChangeRequest and the MGC returned a
profilein the reply, the MGW shall issue a new ServiceChangeRequest with the appropriate profile or "NoProfile" if no
profile is supported. If the profile is not returned the MGC shall use the capabilities specified by the Profile indicated in
the service change request.
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5 Naming conventions

5.1 MGC/MGW naming conventions

The MGC shall be named according to the naming structure of the underlying transport protocol which carries the
H.248 protocol .

52 Termination names

The Termination ID structure shall follow the guidelines of H.248 and the structure is either relevant or irrelevant for
MGC and MGW.

The relevance depends on the utilized bearer type for termination. With ephemeral ATM/AALZ2 and | P endpoint bearer
typesthe internal structure of Termination ID isirrelevant for MGW and MGC and therefore Termination ID isonly
numeric identifier for termination. When bearer type is physical timeslot within TDM circuit the Termination 1D
structure shall follow the Termination naming convention for TDM circuit bearer.

5.2.1 Termination naming convention

The following general structure of termination ID shall be used:

ASN.1 coding:

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

Table 5.2.1: ASN.1 coding

Termination
type X

Termination type:
Length 3 bits
Values:
000 Reserved
001 Ephemeral termination
010 TDM termination
011 - 110 Reserved

111 Reserved for ROOT termination Id

X:
Length 29 bits.
Usage dependent on Termination type. TDM terminations specified below in subclause 5.2.2. Other usage un-
specified.
ABNF coding:
TerminationlD ="ROOT" / pathName / "$"/ "*" ; According to H.248.1 annex B

With ephemeral termination:
pathName = EphT okenUNDERSCORE(EPHsystem/"*")
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EphToken = "Ephemeral”
UNDERSCORE = %x5F x

EPHsystem : Usage is not specified

5.2.2  Termination naming convention for TDM terminations

ASN.1 coding:
5.2.2: ASN.1 coding
Termination PCM system Individual
type (=010)
PCM system:
Length 24 bits

Usage unspecified. Uniquely identifies PCM interfacein MGw
Individual:
Length: 5 bits
Max. of 32 individuals (timeslots) per PCM system (max. 24 for a 24 channel system)
ABNF coding:
pathName = TDM Token UNDERSCORE ((PCMsystem / "*") SLASH (Individual / "*"))
TDMToken="TDM"
UNDERSCORE = %x5F o
PCMsystem : Usage not specified
Individual =1 * 2 (DIGIT) ; 0-31

6 Topology descriptor

The Topology Descriptor shall be supported by the MGW and MGC for handover and lawful interception.

7 Transaction timers

All transaction timers specified in ITU-T Recommendation H.248.1 [10] shall be supported in this subset of the
protocol.
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8 Transport

Each implementation of the Mc interface should provide the appropriate protocol options: MTP3B as defined in ITU-T
Recommendation Q.2210 [11] (for ATM signalling transport) or SCTP as defined in RFC 2960 [12] (for IP signalling
transport) and in the case where the signalling relation consists of both ATM signalling transport and IP signalling
transport the M3UA protocol layer (3GPP TS 29.202 [13]) shall be added to SCTP to provide interworking. M3UA
layer may also be added to SCTP for pure IP signalling transport. As SCTP provides security mechanisms the use of

| Psec shall not be used for the Mc interface. In summary:

1) For pure IP connections, H.248/SCTP/IP should be used. .In addition, to allow for flexible implementations of
gateways and controllersin order to offer efficient use of SCTP associations the M3UA layer may also be added
ontop of SCTP

2) For pure ATM connections, H.248/MTP3b/SSCF/SSCOP/AALS/ATM should be used.
3) For mixed IP&ATM connections, H.248/M3UA/SCTP/IP shall be used as the | P transport.

For aBICC network with IP transport and IPBCP is transported within H.248 messages, text encoding is not
recommended to be used on Mc interface until ITU has resolved the contradiction in RFC2327 [34] and H.248.1 [10] on
the usage of CR (ASCII carriage return 0x0d) and/or LF (ASCII newline 0x0a) characters e.g. in SDP these Characters
are missing when using the currently specified "quotedString" type.

9 Multiple Virtual MG.

If an MGW is connected to more than one (G)M SC, the MGW shall fulfil the requirements outlined in the subclause
"Multiple virtual MGW" in ITU-T Recommendation H.248.1 [10].

10 Formats and codes

Table 1 shows the parameters which are required, in addition to those defined in the subclause "Formats and Codes" of
ITU-T Recommendation Q.1950 [23] (see 3GPP TS 29.205 [7]).

The coding rules applied in ITU-T Recommendation H.248.1 [10] for the applicable coding technique shall be followed
for the UMTS capability set.
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Table 10.1: Additional parameters required

actprot Signal descriptor As for the signal "Activate protocol" in subclause 15. 2.1.3

Mode Local control As for the property "UP mode of operation” in subclause 15.1.1.1

Version Local control As for the property "Upversion" in subclause 15.1.1.1

Value Local control As for the property " Delivery of erroneous SDUs" in subclause
15.1.1.1

Interface Local control As for the property " Interface" in subclause 15.1.1.1

Initdirection Local control As for the property " Initialization Direction” in subclause 15.1.1.1

PLMN bearer capability

Local control

As for the property "PLMN BC" in subclause 15. 2.1.1

Coding Local control As for the property " GSM channel coding" in subclause 15. 2.1.1

tfoactvalue Local control As for the property " TFO activity control" in subclause 15. 2.2.1

Codeclist Local control As for the property" TFO Codec List" in subclause 15. 2.2.1

Result ObservedEvent As for the ObservedEventDescriptor parameter "Protocol Negotiation
descriptor Result" in subclause 15. 2.1.2

Cause ObservedEvent As for the ObservedEventDescriptor parameter "Protocol Negotiation
descriptor Result" in subclause 15. 2.1.2

Rate ObservedEvent As for the ObservedEventDescriptor parameter "Rate Change" in
descriptor subclause 15.2.1.2

Optimalcodec ObservedEvent As for the ObservedEventDescriptor parameter "Optimal Codec
descriptor Type" in subclause 15. 2.2.2

Distlist ObservedEvent As for the ObservedEventDescriptor parameter "Distant TFO List" in
descriptor subclause 15.2.2.2

On/Off Local control As for the property "Echo cancelling" in subclause E.13.1 in ITU-T

Recommendation H.248.1 [10] . Default value is Off.
Error Error descriptor As defined in the subclause "Command error code" in ITU-T

Recommendation H.248.1 [10]

MGW Resource
Congestion Handling -
Indication

EventDescriptor

As for the EventDescriptor in subclause 4.2.1/H.248.10
"MGCongestion"

Reduction

ObservedEvent
descriptor

As for the ObserverdEventDescriptor in subclause 4.2.1/H.248.10
"MGCongestion"..

Bearer Modification

EventDescriptor

As for the EventsDescriptor in "Bearer Modification Support" in

Support subclause 15. 2.3.2.

Bearer modification ObservedEvent As for the ObserverdEventDescriptor in "Bearer Modification

possible descriptor Support" in subclause 15. 2.3.2.

Ctmstate TerminationState | As for the TerminationState "Text termination connection state" in

subclause 15. 2.6.1.

Ctmtransport Local control As for the property "Text Transport" in subclause 15.2.6.1.

Ctmtext version Local control As for the property " Text Protocol Version" in subclause 15.2.6.1.

Connchng ObservedEventDe | As for the ObservedEventDescriptor " Connection State Change in
scriptor subclause 15.2.6.2

Ctmbits Statistics As for the Statistics descriptor "Characters Transferred" in subclause
descriptor 15.2.6.4

Bitrate Local control As for the property" Bitrate" in subclause 15.1.7.1

Ipaddress Local control As for the property" IP transport address" in subclause 15.2.7.1

UDPport Local control Asfor the property" UDP port " in subclause 15.2.7.1

Flextone Local control As for the signal "Flexible Tone " in subclause 15.2.8.1

Trace reference

Local control

As for the property "Trace Reference' in subclause 15.2.9.1

Trace Recording Session

Reference

Local control

As for the property "Trace Recording Session Reference' in
subclause 15.2.1.1

Trace Depth

Local control

As for the property "Trace Depth' in subclause 15.2.9.1

Triggering events

Local control

As for the property "Triggering events' in subclause 15.2.9.1

List of interfaces

Local control

As for the property "List of interfaces' in subclause 15.2.9.1

IMSI

Local control

As for the property "IMSI' in subclause 15.2.9.1

IMEI(SV)

Local control

As for the property "IMEI(SV)' in subclause 15.2.9.1

Trace activativity request

Local control

As for the property "Trace Activation Control' in subclause 15.2.9.1

Trace Activation Result

Local control

As for the ObservedEventDescriptor " Trace Activation result' in
subclause 15.2.9.2
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11 Mandatory Support of SDP and H.248.1 annex C
information elements

This section shall be in accordance with the subclause "Mandatory Support of SDP and H.248.1 annex C information
elements’ in ITU-T Recommendation Q.1950 [23] (see 3GPP TS 29.205 [7]) with the following requirements:

- Mc Single Codec encoding:

The ACodec property in H.248 binary encoding and codecconfig attribute in H.248 text encoding are set as
defined in ITU-T Recommendation Q.765.5 [24], for single codec information (figure 14/Q.765.5), where the
Codec Information is defined either in ITU-T Recommendation Q.765.5 [24] or in another specification for the
given Organization Identifier. For 3GPP codecs these are defined in 3GPP TS 26.103 [16]. The codecconfig and
ACodec parameters contain the contents of the Single Codec |E, excluding the Single Codec Identifier, Length
Indication and Compatibility Information.

The"vsel" attribute is omitted in H.248 text encoding.
Example of encoding of an AMR codec:
Acodec = 0206959504 (binary encoding)
codecconfig = 0206959504 (text encoding)

where the AMR parameters are: ETSI, UMTS AMR 2, [ACS={4.75, 5.90, 7.4, 12.2}, SCS={4.75, 5.90, 7.4,
12.2}, OM=0, MACS=4]

Example of encoding of the G.711 codec:
Acodec = 0101 (binary encoding)
codecconfig = 0101 (text encoding)

Note: The "Mc Single Codec IE" differs from the ITU-T defined "Single Codec IE", while on the Nc interface (i.e.
in OoBTC) the ITU-T Single Codec IE is used without deviation.

The content of the RNC Transport Address or BIWF Address depends on the used transport interface but the principle
isthat NSAP format isused. See 3GPP TS 25.414 [21] for RNC and for core network see 3GPP TS 29.414 [32]. For IP
the IANA ICP IDI format of the NSAP addressing format as specified in X.213 [33] shall be used. For Ipv4 networks
the IPv4 format recommended by X.213 shall be adopted.

For this application the BIR length shall be fixed at 4 Octets and the NSAP length shall be fixed at 20 Octets.

12 General on Packages and Transactions

The base root package (0x0002) properties shall be provisioned in the MGW.
Event Buffering shall not be supported.

Error Descriptor in NotifyRequest shall not be used.

DigitMaps shall not be supported.

H.248 Statitics shall not be audited viathe Mc interface and shall be suppressed in the replies to Subtract commands,
except where specific 3GPP packages define their use.

Embedded Signals shall not be supported on the Mc interface.
Embedded Events shall not be supported on the Mc interface.
Only a single media stream per Termination shall be supported.

Stream ID in Topology Descriptor shall not be supported.
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The use of "Overspecified" (e.g. range of vaues) and "Underspecified" (e.g. "?") parameter specification shall not be permitted
except where explicitly indicated in or referenced by the Mc interface specification.

ServiceChange Method 'Failover' with the "M G impending failure” reason shall not be used on this interface

ServiceChange Method "Handoff" involving more than 1 MSC or MGW shall not be used on thisinterface.

Note: This does not preclude the use of the MGCId in a ServiceChange (Handoff) scenario, nor does it change
the expected MG behaviour upon receipt of such a message, as the MGW has actually no meansto
differentiate whether the ServiceChangeMgcld parameter that may be received in a ServiceChange
(handoff) message relates to alogical MGC inside the same M SC server or is part of another M SC-
Server.

When ADD, MOD, or MOV commands exclude an Audit Descriptor, the MGW response shall only include descriptors which
contained underspecified or overspecified properties in the command request, with the exception of the Error Descriptor.
Furthermore, only those properties that were underspecified or overspecified in the request shall be sent in the reply.
Notel:  Thisdoes not exclude tunnel information returned as part of the IPBCP tunnelling procedures.
Note2:  The applicability of thisrestriction for text encoding is FFS.
The following Service Change Reasons are not supported:
- Modem Capability Failure (911)
- Mux Capability Failure (912).
The following MGW capahilities shall be supported by the Audit Capability procedure:
- FFS

When a Service Change command on the Root termination with a method other than Graceful is sent, the command
shall always be sent as the only command in a message. The sending node shall always wait for the reply to a Service
Change command on the Root termination with a method other than Graceful before sending further command requests.
A Service Change command on the Root termination with method Graceful may be combined with other commandsin

asingle message.

Signals on ROOT termination shall not be supported
Modem descriptor shall not be supported.

Multiplex descriptor shall not be supported.

An action