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15
UMTS packages

15.1
Mandatory UMTS packages

The following package shall be supported for the UMTS Bearer Independent Circuit-Switched Core Network:

-
3GUP (User Plane) package (see subclause 15.1.1).
· Circuit Switched Data package (see subclause 15.2.1);

15.1.1
3GUP package.

PackageID:
threegup (0x002f)

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. type 14 UP PDUs (which are used for inband UP signalling) can be transported between UP peers, irrespective of the stream mode direction. However, other types of UP PDUs shall be handled according to the stream mode property.

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:

-
"Trans" (0x0001) Transparent mode.

-
"Supp" (0x0002) Support mode for predefined SDU sizes.


Default: "Trans" (0x0001) Transparent mode.


Defined in: Local Control descriptor.


Characteristics: Read/Write.

UP versions:


PropertyID: upversions (0x0002).


Description: Defines the required versions of the UP mode of operation.


Type: Sub-list of enumeration.


Possible Values:

-
"1" (0x01)
Version 1.

-
"2" (0x02)
Version 2.

-
"3" (0x03)
Version 3.

-
"4" (0x04)
Version 4.

-
"5" (0x05)
Version 5.

-
"6" (0x06)
Version 6.

-
"7" (0x07)
Version 7.

-
"8" (0x08)
Version 8.

-
"9" (0x09)
Version 9.

-
"10" (0x0A)
Version 10.

-
"11" (0x0B)
Version 11.

-
"12" (0x0C)
Version 12.

-
"13" (0x0D)
Version 13.

-
"14" (0x0E)
Version 14.

-
"15" (0x0F)
Version 15.

-
"16" (0x10)
Version 16.

-
Default: "1" (0x01)
Version 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; an MGW may ignore the settings of this parameter if it passes frames transparently through the UP entities. 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 initialisation itself.


For a termination with property "interface = CN":

-
If Initialisation Direction is set to Incoming then the MGW shall expect to receive an initialisation either at this termination or from an other Nb or Iu termination in the same context.

-
If Initialisation Direction is set to outgoing, then the MGW shall send out an initialisation procedure from this termination. If another termination in the same context is initialised with the same codec type and configuration the MGW should re-use the RFCI values for its Initialisation PDU, otherwise it must assign its own values.


For a termination with property "interface = RAN":

-
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.


Examples for the usage of this property are given in annex B.


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, Modify Bearer Characteristics 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:

-
The MGW 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 either sent or received the acknowledgement for the UP initialisation.

-
The MGW shall always store RFCI parameters against the MGW termination that received or that sent the UP initialisation.

-
If an MGW has the UP termination property Initialisation Direction = Incoming then it expects to either receive an Initialisation (externally) or after receiving initialisation information internally send an initialisation (externally), based on what occurs first.

-
If an MGW has UP termination property Initialisation Direction = Outgoing and interface CN, then it generates a network originated Initialisation PDU. If another termination in the same context is initialised with the same codec type and configuration the MGW should re-use the RFCI values for its Initialisation PDU, otherwise it must assign its own values. The initialisation information sent by the MGW depends on the service that the bearer supports. For CSD service see 3GPP TS 29.007 [6] chapter 11.5. For speech service see 3GPP TS 26.102 [26] chapter 8.

-
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. 

-
A CN incoming or outgoing termination having already completed its UP initialisation towards a peer MGW shall not send externally any new UP initialisation except if a reserve / modify characteristic procedure occured on that termination since the last initialisation. 

-
RAN Outgoing termination may perform, during its lifetime, subsequent RFCI Value corrections, e.g. due to changes of RFCIs on other terminations. 

-
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 described in more detail in Annex A. -
When adding a new CN incoming termination to a context that has already a RAN or CN incoming termination, if the existing termination has already completed its UP initialisation, the MGW shall not start an initialisation procedure on the new termination based on the control information already stored at the initialised incoming termination in the context. 

-
If an MGW has one termination with properties "interface = RAN" and "initialisation direction = outgoing" and another termination with 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 "RAN"/"outgoing" side. If the codec type and codec modes configured on both terminations are identical, and if the RFCI values stored at the "incoming"  termination do not match the RFCI values stored at the "outgoing" RAN side then "RFCI Value Correction" may be performed to the "outgoing" RAN side: The MGW starts UP initialisation with the RFCI values 'relayed' from the "Incoming" side. No "RFCI Value Correction" is permitted at an outgoing RAN termination whose Iu initialisation negotiates the version 1 of the support mode, at an "incoming" Iu termination or at any Nb termination. 

-
If a new RAN outgoing termination is added to a context that has already a RAN incoming or CN incoming termination, and if the existing termination has already completed its UP initialisation, the MGW may carry out a RFCI value correction on the new RAN outgoing termination., The control information to be used for the RFCI value correction shall be relayed from the initialised incoming termination in the context.  

-
No RFCI value correction shall be triggered for data call.

-
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  shall map the indexes for  frames from one side to the RFCI indexes for frames from the other side. This behaviour is described in more detail in Annex A.

-
If an MGW has two RAN 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. This behaviour is described further in Annex A.

-
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.

-
If an MGW sends an FP UP initialization message from a termination, the MGW shall only offer versions of the FP UP, which are given in the property "UP versions" of this termination and which are supported by the MGW for this termination.

-
If an MGW receives an FP UP initialization message at a termination, the MGW shall only positively acknowledge this initialization message, if versions of the FP UP are offered, which are given in the property "UP versions" and which are supported at the MGW for this termination. In the positive FP UP initialization acknowledge message, the MGW shall select one of these versions. If none of these versions are offered in the FP UP initialization message, the MGW shall send a negative FP UP acknowledge message and it shall not forward the initialization to a possible second FP UP termination in the same context.

-
If PCM is used on the Nb then FP UP initialization shall be performed by the termination with property "Outgoing". If the termination property is "Incoming" then it shall receive the RFCI's from its IuFP peer (or from internal MGW termination with IuFP and same codec). If IuFP is defined on another termination in the MGW but the codec is different, i.e. not TrFO then the relaying of RFCI's shall not be performed. These IuFP peer connection shall be seen as completely separate.

- 
the UP initialisation information attached to a termination (RFCI values, codec type and mode(s), UP initialisation completed or not) are kept unchanged when the termination is moved to a new context.

-
the initialisation direction may be changed during the lifetime of a termination ; upon such a change, the MGW shall apply the behaviour attached to the new initialisation direction.

The procedures for a termination configured in UP Transparent Mode are those described in 3GPP TS 25.415 [4].

15.1.2
Void
15.1.2 Circuit Switched Data package

PackageID:
threegcsd (0x0030)

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.

15.2.1.1
Properties

PLMN BC:


PropertyID: plmnbc (0x0001).


Description: The PLMN Bearer Capability.


Type: Octet string.


Possible values:

-
Specified in the subclause "Bearer capability" in 3GPP TS 24.008 [3].


Defined in: Local Control Descriptor.


Characteristics: Read/Write.

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.

15.2.1.2
Events

Protocol Negotiation Result:


EventID: protres (0x0001).


Description: This event is used to report the result of the protocol negotiation.


EventsDescriptor Parameters: None.


ObservedEventsDescriptor Parameters:

-
Negotiation Result:

· ParameterId: result (0x0001).

· Description: reports whether the protocol negotiation has been successful.

· Type: Enumeration.

· Possible Values:

· "Success" (0x0001): the protocol negotiation on the termination has been successful.

· "Failure" (0x0000): the protocol negotiation on the termination has failed.

-
Possible Failure Cause:

· ParameterId: cause (0x0002).

· Description: indicates the possible failure cause.

· Type: Enumeration.

· Possible Values:

· "Unsp" (0x0001): the protocol negotiation has failed for an unspecified reason.

· "V8V34" (0x0002): the V.8 or the V.34 protocol negotiation has failed (modem termination only).

Rate Change:


EventID: ratechg (0x0002).


Description: This event is used to report a rate change. For example for GSM FAX if the detected rate does not match the channel rate the MGW shall use this to request a new channel rate. See CMM in 3GPP TS 43.045 [35].


EventsDescriptor Parameters: None.


ObservedEventsDescriptor Parameters:

-
New Rate:

· ParameterId: rate (0x0001).

· Description: reports the new rate for the termination.

· Type: Integer.

· Possible Values: transmission rate in bits per second, rounded to the nearest integer value. The value must be a valid bitrate (e.g. 33 600, 28 800).

15.2.1.3
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. This parameter is only included within signal towards the radio access.

15.2.1.4
Statistics

None.

15.2.1.5
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, the "Modify Bearer" procedure or the "Reserve Circuit" procedure, it shall provide the PLMN BC ("plmnbc" property above) for the termination on the mobile side and the ISDN BC (standard H.248 properties, subclause "Bearer Capabilities") 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).

The IWF Protocol Indication notifications are used by the MGW to inform the MSC server about IWF protocol events. The MSC has to request the detection of the events "Protocol Negotiation Result" and "Rate Change" in the "Activate IWF" procedure, the "Establish Bearer" procedure, the "Prepare Bearer" procedure, the "Modify Bearer" procedure or the "Reserve Circuit" procedure.

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. 

If the MGW has requested a rate change due to GSM fax rate mismatch (CMM procedure see 3GPP TS 43.045 [35]) then it shall suspend transmission until it the MSC Server has modified the PLMN Bearer Capability and GSM Channel Coding property to match the required rate. If this occurs while other context manipulations are occurring the MGW shall only resume transmission when the streams are bothway connected and the PLMN Bearer Capability and Channel Coding are correct.
15.1.3
Void

15.1.4
Void

15.1.5
Void

15.1.6
Void

15.1.7
Void

15.1.8
Void

15.1.9
Void

15.2
Optional UMTS packages

The following packages may be supported by the UMTS Bearer Independent Circuit-Switched Core Network as required by the network services deployed in the network:

· Circuit Switched Data package (see subclause 15.2.1);

· TFO package (see subclause 15.2.2);

· 3G Expanded Call Progress Tones Generator package (see subclause 15.2.3);

· Modification of Link Characteristics Bearer Capabiltity package (see subclause 15.2.4);

· Enhanced Circuit Switched Data package (see subclause 15.2.5);
· Cellular Text telephone Modem Text Transport package (see subclause 15.2.6);
· IP transport package (see subclause 15.2.7);
· -
Flexible Tone Generator Package (see subclause 15.2.8).

15.2.1
Circuit Switched Data package

PackageID:
threegcsd (0x0030)

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.

15.2.1.1
Properties

PLMN BC:


PropertyID: plmnbc (0x0001).


Description: The PLMN Bearer Capability.


Type: Octet string.


Possible values:

-
Specified in the subclause "Bearer capability" in 3GPP TS 24.008 [3].


Defined in: Local Control Descriptor.


Characteristics: Read/Write.

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.

15.2.1.2
Events

Protocol Negotiation Result:


EventID: protres (0x0001).


Description: This event is used to report the result of the protocol negotiation.


EventsDescriptor Parameters: None.


ObservedEventsDescriptor Parameters:

-
Negotiation Result:

· ParameterId: result (0x0001).

· Description: reports whether the protocol negotiation has been successful.

· Type: Enumeration.

· Possible Values:

· "Success" (0x0001): the protocol negotiation on the termination has been successful.

· "Failure" (0x0000): the protocol negotiation on the termination has failed.

-
Possible Failure Cause:

· ParameterId: cause (0x0002).

· Description: indicates the possible failure cause.

· Type: Enumeration.

· Possible Values:

· "Unsp" (0x0001): the protocol negotiation has failed for an unspecified reason.

· "V8V34" (0x0002): the V.8 or the V.34 protocol negotiation has failed (modem termination only).

Rate Change:


EventID: ratechg (0x0002).


Description: This event is used to report a rate change. For example for GSM FAX if the detected rate does not match the channel rate the MGW shall use this to request a new channel rate. See CMM in 3GPP TS 43.045 [35].


EventsDescriptor Parameters: None.


ObservedEventsDescriptor Parameters:

-
New Rate:

· ParameterId: rate (0x0001).

· Description: reports the new rate for the termination.

· Type: Integer.

· Possible Values: transmission rate in bits per second, rounded to the nearest integer value. The value must be a valid bitrate (e.g. 33 600, 28 800).

15.2.1.3
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. This parameter is only included within signal towards the radio access.

15.2.1.4
Statistics

None.

15.2.1.5
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, the "Modify Bearer" procedure or the "Reserve Circuit" procedure, it shall provide the PLMN BC ("plmnbc" property above) for the termination on the mobile side and the ISDN BC (standard H.248 properties, subclause "Bearer Capabilities") 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).

The IWF Protocol Indication notifications are used by the MGW to inform the MSC server about IWF protocol events. The MSC has to request the detection of the events "Protocol Negotiation Result" and "Rate Change" in the "Activate IWF" procedure, the "Establish Bearer" procedure, the "Prepare Bearer" procedure, the "Modify Bearer" procedure or the "Reserve Circuit" procedure.

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. 

If the MGW has requested a rate change due to GSM fax rate mismatch (CMM procedure see 3GPP TS 43.045 [35]) then it shall suspend transmission until it the MSC Server has modified the PLMN Bearer Capability and GSM Channel Coding property to match the required rate. If this occurs while other context manipulations are occurring the MGW shall only resume transmission when the streams are bothway connected and the PLMN Bearer Capability and Channel Coding are correct.
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