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This contribution proposes a number of clarification and improvements for both the binary and text encoding of information elements over the Mc interface:

· Use of the H.248 Annex C and SDP USI parameter for transport of the PLMN BC (aligning with Q.1950 transport of ISDN BC)

· Throughout the document the TFO package text encoding has be modified to take advantage of IANA codec names and thus achieve alignment of TS29.232 with both H.248 and Q.1950 (Note:  In order to use this package all codecs used for TFO will need to be registered with IANA).

· Other minor corrections as detailed by change bars have been made.
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Mandatory Support of SDP and H.248 Annex C information elements

This section shall be in accordance with the subclause "Mandatory Support of SDP and H.248 Annex C information elements" in ITU‑T Recommendation Q.1950 [17] with the following exception.  The section 6.7.2 shall (for  the purposes of TS29232)  be re-worded as follows: (changes underlined)

6.7.2 User Service Information (USI)

H.248 Annex C Encoding

Property Name: USI

PropertyID:  0x9023

Description: The purpose of the User Service Information is to indicate a requested Recommendation I.231 [6] bearer service to be provided by the network.
Defined in: Local and Remote Descriptors
Type: Octet String
Possible Values:  For fixed networks the contents of the User Service Information is coded as shown in ITU-T Q.1902.3/§ x.xx (equivalent to Q.763/§ 3.57). For mobile networks possible values of USI are specified in the subclause "Bearer capability" in 3GPP TS 24.008.
SDP Encoding

Description: This attribute is used as the means to convey the User Service Information to the BIWF to identify the appropriate rate adaptation/compression algorithms to be used. 

Defined in: Local and Remote Descriptors

Possible Values:

The encoding used is as follows.

a=isup_usi: <value of USI in hex digits >

For fixed networks <Value of USI in hex digits> corresponds to the value of USI in hex digits as specified in ITU-T H.248, Annex C.9.  For mobile networks possible values of USI are specified in the subclause "Bearer capability" in 3GPP TS 24.008.
The left most hex digit pair (ie. EF in the following sequence EF 23 12 13) represents the most significant binary octet in the textual encoding.
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15
UMTS packages

15.1
Mandatory UMTS packages
The following packages are required for the UMTS Bearer Independent Circuit-Switched Core Network:

-
3GUP (User Plane) package (see subclause 15.1.1);
-
Circuit Switched Data package (see subclause 15.1.2);
-
TFO package (see subclause 15.1.3).

15.1.1
3GUP package.

PackageID: 3gup (0x####)

[Editor's note: PackageID to be allocated by IANA]

Version: 1

Extends: None

This package identifies that the User Plane package is used for the termination. It also contains some parameters for the User Plane functions in the MGW.

 The UP Protocol operates independently of the stream mode property, i.e. UP PDUs can be transported between UP peers, irrespective of the stream mode direction.

15.1.1.1
Properties

UP Mode of operation:

PropertyID: mode (0x0001)

Description: Defines the mode of operation of the User Plane functions , for further definitions see 3GPP TS 25.415 [4] and 29.415 [8].

Type: Enumeration

Possible Values: 

“TR” (0x0001) Transparent mode 

“SP” (0x0002) Support mode for predefined SDU sizes

Default: “TR” (0x0001) Transparent mode

Defined in: Local Control descriptor

Characteristics: Read/Write

UP versions:

PropertyID: upversions (0x0002)

Description: Defines the versions of the UP mode of operation which is used.

Type: Sub-list

Possible Values: 

{1,..., 16}

Default: {1}

Defined in: Local Control descriptor

Characteristics: Read/Write

Delivery of erroneous SDUs:

PropertyID: delerrsdu (0x0003)

Description: 
Indicates how erroneous SDUs should be handled. If it is set to YES then the UP entity implements error checking and sets Frame Quality Classification (FQC) bits accordingly; bad frames are delivered to the UP layer. If it is set to NO then the UP entity performs error checking and if a bad frame is detected then it is discarded. These settings are required only when the payload is to be examined by upper layer services. If it is set to NA then no checking is performed.

Type: Enumeration

Possible Values: 

“Yes” (0x0001) Yes

“No” (0x0002) No

“NA” (0x0003) Not Applicable

Default: “NA” (0x0003) Not Applicable

Defined in: Local Control descriptor

Characteristics: Read/Write

Interface:

PropertyID: interface (0x0004)

Description: Indicates the type of interface on which the termination is used.

Type: Enumeration

Possible Values:

“RAN” (0x0001) Iu interface

“CN” (0x0002) Nb interface

Defined in: Local Control descriptor

Characteristics: Read/Write

Initialisation Direction

PropertyID: initdir (0x0005)

Description: 
Indicates whether or not the termination in the MGW should expect Initialisation information, or initiate UP itself. For the Nb interface:

-
If Initialisation Direction is set to Incoming then the UP entity shall expect to receive an initialisation from an external UP peer or from an internal UP entity. 

-
If Initialisation Direction is set to outgoing then the UP entity shall generate an initialisation procedure.

For the Iu interface:

-
If Initialisation Direction is set to incoming then the initialisation received at this termination is from the originating RAN and can be forwarded internally to other terminations for subsequent UP initialisations.

-
If Initialisation Direction is set to outgoing then initialisations received are from the terminating RAN and cannot be forwarded internally. RFCI value correction can be performed at this termination, and initialisations can be sent out to the RAN.

Type: Enumeration

Possible Values:

“In” (0x0001) Incoming

“Out” (0x0002) Outgoing 

Defined in: Local Control descriptor

Characteristics: Read/Write

15.1.1.2
Events

None

15.1.1.3

Signals

None

15.1.1.4
Statistics

None

15.1.1.5
Procedures

The MGC uses this package to indicate to the MGW that the Iu (or Nb) User Plane is used between the RNC (or distant MGW) and the MGW. The package is sent in the Establish bearer and Prepare bearer procedures. For more information on the User Plane and for a description of ' UP mode of operation', 'UP versions' and 'Delivery of erroneous SDUs' see 3GPP TS 25.415 [4].

The following procedures are valid for UP in Support Mode:

-
TheMGW shall be able to initiate and respond to the UP control procedures (PDU type 14 frames) independently of the Stream Mode during the call establishment phase, i.e. when not in TrFO.

-
Otherwise, during TrFO the MGW shall be able to forward UP control procedures (PDU type 14 frames) received at one termination to the other termination.

-
The UP Initialisation procedure is always acknowledged between MGW peers. If an MGW receives a request for a notification for the bearer establishment then the MGW shall not send the notification until after it has sent the acknowledgement for the UP initialisation.

-
The MGW shall always store RFCI parameters against the MGW termination which received the UP initialisation.

-
If an MGW has the UP termination property Initialisation Direction = Incoming then it expects to receive an Initialisation (either internally or externally).

-
If an MGW has UP termination property Initialisation Direction = Outgoing and interface CN, then it generates a network originated Initialisation PDU.

-
If an MGW has UP termination property Initialisation Direction = Outgoing and interface RAN, then it expects to receive an Initialisation externally. It shall not pass the initialisation parameters internally. It may initiate RFCI Value Correction out from this termination.

-
If an MGW has two terminations in the same context defined as supporting the UP package and with Initialisation Direction incoming, then when it receives an Initialisation procedure from one side (provided the bearer connection from the other termination to its peer MGW is established) it shall start the UP initialisation procedure towards the peer MGW. The MGW shall perform this procedure independently of the through-connection of the terminations in the context. The MGW shall relay control information from the first initialisation to the UP peer for use at the subsequent initialisation. Also, subsequent control procedures received on one UP shall be relayed to the other UP entity when the two UP entities are connected within the MGW. This behaviour is termed as a "UP Relay Function"; it is described in more detail in Annex A. 

-
If an MGW has one termination with interface = Iu and initialisation direction outgoing and another termination with 3G UP property (initialisation direction Incoming) in the same context, then the MGW shall not forward the UP initialisation from the Incoming termination until it has received a UP initialisation at the Iu/Outgoing side. If the RFCI values stored at the Nb termination do not match the RFCI values stored at the Iu side then "RFCI Value Correction" may be performed to the Iu side: the MGW starts UP initialisation with the RFCI values 'relayed' from the Incoming side. No "RFCI Value Correction" is permitted at the Nb side.

-
As an implementation option, "RFCI Value Correction" may be delayed if terminations are not through-connected; it will be triggered by connection modification. Otherwise it shall be performed immediately

-
If "RFCI Value Correction" is not performed the MGW “UP Relay Function” shall map the indexes for  frames from one side to the RFCI indexes for frames from the other side.

-
If an MGW has two Iu terminations connected to the same context then the "RFCI Value Correction" is performed by the Outgoing termination.

-
If an MGW has two terminations which support the UP package connected to the same context and both RFCI sets match then the MGW may pass frames transparently through the UP entities; no monitoring of the frames is performed, provided that the terminations are through-connected. The “UP Relay Function” may then also be bypassed.

-
If the MGW is passing frames transparently, no UP monitoring is performed. When the MGW receives an H.248 procedure request which requires interpretation or interaction with the UP, then it shall resume its UP protocol responsibilities, i.e. perform monitoring or termination of the UP protocol.

15.1.2
Circuit Switched Data package

PackageID: 3gcsd (0x####)

[Editor's note: PackageID to be allocated by IANA]

Version: 1

Extends: None

This package contains the information needed to be able to support GSM and UMTS Circuit Switched Data from the media gateway.

15.1.2.1
Properties









GSM channel coding

PropertyID : gsmchancod (0x0002)

Description : Channel information needed for GSM.

Type : Octet string

Possible values :

The second octet of Chosen Channel as specified in the subclause "Chosen Channel" in 3GPP TS 48.008 [9].

Defined in : Local Control Descriptor

Characteristics : Read/Write

15.1.2.2
Events

None

15.1.2.3
Signals

Activate Protocol

SignalID: actprot (0x0001)

Description: Activate the higher layer protocol.

Signal type: Brief

Duration: N/A

Additional parameter: 

Local Peer Role

ParameterID: localpeer (0x0001)

Type : Enumeration

Possible values :

“Orig” (0x0000) Originating
“Term” (0x0001) Terminating
Description :
This parameter is optional, but is required for modem and fax calls. It is used to inform the modem whether it should act as originating or terminating peer.

Editor’s note: At the Joint Meeting CN3/CN4#01, it has been raised whether a Boolean type should be used instead of an enumeration type.The validity of the usage of an enumeration type should be checked; otherwise the type will be changed to Boolean
15.1.2.4
Statistics

None

15.1.2.5
Procedures

This package is used to set up data calls within the CS domain. For more information on the IWF, refer to 3GPP TS 29.007 [6].

When the Media Gateway Controller initiates the "Establish Bearer" procedure, the "Prepare Bearer" procedure or the "Reserve Circuit" procedure, it shall provide the PLMN/PSTN BC (using the "USI" property as defined in section 11) for each termination. For a mobile-to-PSTN call it shall provide PLMN BC on the mobile side and the ISDN BC for the termination on the fixed side. For a mobile-to-mobile call, it shall provide the PLMN BC on both terminations.

The presence of the PLMN BC property may trigger the use of the IWF.

Once the bearer has been established, after B-answer, the "Activate Interworking Function" procedure is used to activate the IWF. The Activate Protocol signal ("actprot") will start the negotiation of the layer 2 protocols on both sides. If a modem or fax service is requested, the signal shall contain the Local Peer Role parameter ("localpeer"), to tell the modem whether it should act as originating or terminating peer.

NOTE:
The Activate Protocol signal is needed only after B-answer as described above, to activate the protocol timers at the correct time. This is the only time when this signal is needed (specifically, the signal is not used after a handover sequence or for lawful interception).

For handover to GSM, or change of channel characteristics within the GSM network, the property GSM Channel Coding ("gsmchancod"), which contains the information about the channel type and the number of channels, shall be transmitted to the termination on the mobile side in the "Establish Bearer", the "Prepare Bearer" and the "Reserve Circuit" procedures together with the PLMN BC. The presence of the GSM Channel Coding property also indicates that the termination is using a GSM access network. The type of access network cannot be deduced from the absence of the GSM Channel Coding property.

15.1.3
TFO package

PackageID: 3gtfoc (0x####)

[Editor's note: PackageID to be allocated by IANA]

Version: 1

Extends: None

This package defines events and properties for Tandem Free Operation (TFO) control. TFO uses inband signalling and procedures for Transcoders to enable compressed speech to be maintained between a tandem pair of transcoders. This package allows an MGW which has inserted a transcoder to support TFO.

15.1.3.1
Properties

TFO Activity Control

PropertyID: tfoenable (0x0001)

Description: Defines if TFO is enabled or not.

Type: Enumeration

Possible Values: 

"On" (0x0001): TFO is enabled, TFO protocol is supported

"Off" (0x0002): TFO is not enabled, TFO protocol is not initiated or terminated

Defined in: Local Control descriptor

Characteristics: Read/Write 

TFO Codec List

PropertyID: codeclist (0x0002)

Description: List of codecs for use in TFO protocol, the active codec is always the first entry in the list. 

Type: Sub List
Possible Values: 


The set of { codec, configuration } pairs as defined in Q.765.5 [11], or

The set of { codec, configuration } pairs as defined by an appropriate regional standards development organisation, identified by an Organisational Identifier in Q.765.5 [11].

Defined in: Local Control descriptor

Characteristics: Read/Write

Text encoding:

The text encoding of an individual codec / configuration pair within the codeclist property is as follows:

<codec Identifier> <codec config>

where :
<codec Identifier> = The IANA registered codec name as specified in RFC 1890.

<codec config> = Configuration parameters relating to this codec type.  (These configuration parameters specify what modes of operation of the codec are supported as per Q.765.5.  This field may optionally be set to “ – “ should configuration parameters be irrelevant for this particular codec.)   The codec configuration field is text encoded using 2 hex digits which, combined, represent the codec configuration octet as defined (for codecs which may be configured) in Q.765.5.  The first hex digit represents the 4 most significant bits of the octet while the second hex digit represents the 4 least significant bits of the octet.

For example the codec/configuration pair  “G726 0C” indicates that the G726 codec only supports rates of 32 or 40 kbps.

For the text encoding of the codeclist property itself please see the text encoding for a sub list as defined in H.248. 

Binary encoding: 

The binary encoding of an individual codec/configuration pair within the codeclist property is an octet string as defined in Q.765.5.
15.1.3.2
Events

Optimal Codec Event

EventID: codec_modify (0x0010) 

Description: 
The event is used to notify the MGC that TFO negotiation has resulted in an optimal codec type being proposed.

EventsDescriptor Parameters: None

ObservedEventsDescriptor Parameters: 

Optimal Codec Type

ParameterID: optimalcodec (0x0011)

Description: indicates which is the proposed codec type for TFO

Type: Octet string

Possible Values: 

Codec Type:

A single {codec, configuration } pair as defined in Q.765.5 [11], or

A single {codec, configuration } pair as defined by an appropriate regional standards development organisation, identified by an Organisational Identifier in Q.765.5 [11].
Text encoding

The text encoding of optimalcodec shall be as follows:

Optimalcodec = “<codec Identifier> <codec config>”

Where :

<codec Identifier> = The IANA registered codec name as specified in RFC 1890.  

<codec config> = Configuration parameters relating to this codec type.  (These configuration parameters specify what modes of operation of the codec are supported as per Q.765.5.  This field may optionally be set to “ – “ should configuration parameters be irrelevant for this particular codec.)   The codec configuration field is text encoded using 2 hex digits which, combined, represent the codec configuration octet as defined (for codecs which may be configured) in Q.765.5.  The first hex digit represents the 4 most significant bits of the octet while the second hex digit represents the 4 least significant bits of the octet.

A single codec (along with its’ configuration parameters (if any)) may be listed within the optimalcodec observed event as shown by the example below:

3gtfoc/optimalcodec = “G726 0C “ 

In this example the proposed codec type for TFO is G726 with the specific restriction that the codec may only support rates of 32 or 40 kbps. 

Codec List Event

EventID: distant codec_list (0x0012) 

Description: The event is used to notify the MGC of the distant TFO partner's supported codec list..

EventsDescriptor Parameters: None

ObservedEventsDescriptor Parameters: 

Distant Codec List 

ParameterID: distlist(0x0013)

Description: indicates the codec list for TFO

Type: Sub List
Possible Values: 


The set of {codec, configuration} pairs as defined in Q.765.5 [11], or

The set of {codec, configuration} pairs as defined by an appropriate regional standards development organisation, identified by an Organisational Identifier in Q.765.5 [11].

The first Codec Type in the list is the one proposed for use (Optimal Codec Type).
Text encoding

The text encoding of distlist shall be as follows :

The text encoding of an individual codec / configuration pair within the distlist observed event parameter is as follows:

<codec Identifier> <codec config>

where :

<codec Identifier> = The IANA registered codec name as specified in RFC 1890.

<codec config> = Configuration parameters relating to this codec type.  (These configuration parameters specify what modes of operation of the codec are supported as per Q.765.5.  This field may optionally be set to “ – “ should configuration parameters be irrelevant for this particular codec.)   The codec configuration field is text encoded using 2 hex digits which, combined, represent the codec configuration octet as defined (for codecs which may be configured) in Q.765.5.  The first hex digit represents the 4 most significant bits of the octet while the second hex digit represents the 4 least significant bits of the octet.

For example the codec/configuration pair  “G726 0C” indicates that the G726 codec only supports rates of 32 or 40 kbps.

For the text encoding of the commonlist observed event parameter itself please see the text encoding for a sub list as defined in H.248. 

15.1.3.3
Signals

None

15.1.3.4
Statistics

None

15.1.3.5
Procedures

For the procedures for TFO see 3GPP TS 28.062 [5]. 

The use of the properties in this package is applicable only when the MGW Termination to which the package properties are applied has the media stream property for Codec Type set to ITU‑T G.711 (see Annex C of ITU‑T Recommendation H.248). Furthermore, the package properties are applicable only if the Codec Type property of the media stream at the opposing MGW Termination is not set to ITU G.711.

15.1.4
3G Expanded Call Progress Tones Generator Package

PackageID: 3gxcg(0x####)

[Editor's note: PackageID to be allocated by IANA]

Version: 1

Extends: xcg version1

This package extends “Expanded Call Progress Tones Generator Package” as defined in ITU-T Q.1950 Recommendation. The package adds a new toneId for CAMEL prepaid warning tone.  

15.1.4.1
Properties

None

15.1.4.2
Events

None

15.1.4.3
Signals

CAMEL Prepaid Warning Tone

SignalID: cpwt (0x004f)

Description: 
Generate CAMEL prepaid warning tone to inform the party that the Max Call Period Duration is about to expire. CAMEL prepaid warning tone is defined in TS 23.078. The physical characteristic of CAMEL prepaid warning tone is available in the gateway.

Signal type: Brief

Duration: Provisioned, Not Auditable

Additional parameters:

Tone Direction

ParameterID: td (0x0010)

Type: enum

Values:

 “Ext” (0x01) External,

“Int” (0x02) Internal,

“Both” (0x03) Both
Default: External
15.1.4.4
Statistics

None

15.1.4.5
Procedures

None
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