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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:


BC
Bearer Capability

BC1
First Bearer Capability in a message (preferred service)

BC2
Second Bearer Capability in a message (less preferred service)

BCa
Bearer Capability of the currently selected service

BCb
Bearer Capability of the service to switch to

BCmm
Bearer Capability multimedia

BCsp
Bearer Capability speech

MMI
Man-Machine Interface

O-MSC
Originating MSC

O-UE
Originating UE

RI
Repeat Indicator

SCUDIF
Service Change and UDI/RDI Fallback

T-MSC
Terminating MSC

T-UE
Terminating UE
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4.2.2
Mobile terminating side

When the terminating MSC receives a request for a multimedia call, it shall check if the called user is provisioned for the service (see subclause 4.2.2.1).

The terminating MSC shall include in the SETUP message towards the UE both BC-IEs in the same order as indicated by the incoming request together with the Repeat Indicator set to "service change and fallback in order to invoke the SCUDIF functionality in the called terminal (see figure 4.5).

The terminating UE, based on its capabilities and internal settings, may return the two BC-IEs in the same order (or no BC to indicate that it accepts the proposed settings - see figure 4.6), reversed order (see figure 4.7), or just one BC-IE (either speech or multimedia - see figure 4.8) to the terminating MSC in the CALL CONFIRMED message.

In the case the UE ignores the SETUP message due to the presence of a reserved value for the Repeat Indicator, it sends a STATUS message back to the terminating MSC (see figure 4.9), with the Cause Value set to #100, "Conditional IE error" (see 3GPP TS 24.008 [3], clause 8.7.2). The terminating MSC shall then react according to 3GPP TS 24.008 [3], clause 5.5.3.2.2 and it shall send a new SETUP message with a single BC, either the preferred service BC-IE or the speech BC-IE (fallback to speech), depending on configuration. The call setup then proceeds accordingly.
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Figure 4.5: SETUP message towards the terminating UE
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Figure 4.6: Normal case
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Figure 4.7: Reversed call setup
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Figure 4.8: Fallback case
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Figure 4.9: UE not supporting the RI value

4.2.2.1
Subscription checking
The functional behaviour of the terminating MSC and VLR is specified in 3GPP TS 23.018 [x]. The procedure specific to SCUDIF calls is specified in this subclause.

For mobile terminating SCUDIF calls, the MSC shall convert the services received in the incoming request to two individual Basic Service codes, and include them in Send Info For Incoming Call. The VLR shall check the subscription for those basic services, then indicate the availability of each basic service to the MSC by Complete Call. If both services are not provisioned, the VLR shall send Send Info for Incoming Call negative response to the MSC. The MSC shall fall back to the allowed service if the availability of only one service is indicated. The MSC shall continue as a SCUDIF call if the availability of both services is indicated.

4.2.2.1.1
Send Info For Incoming Call

Send Info For Incoming Call contains the following SCUDIF specific information elements:
	Information element name
	Required
	Description

	Bearer Service 2
	C
	Bearer Service 2 required for the MT call, derived from the less preferred service indicated in the incoming IAM of a SCUDIF call. For a SCUDIF call, one of Bearer service 2 or Teleservice 2 shall be present.

	Teleservice 2
	C
	Teleservice 2 required for the MT call, derived from the less preferred service indicated in the incoming IAM of a SCUDIF call. For a SCUDIF call, one of Bearer service 2 or Teleservice 2 shall be present.


4.2.2.1.2
Complete Call
The parameters described in subclause 4.2.1.1.2 "Complete Call" for the mobile originating MSC are also applicable to the mobile terminating MSC.
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4.3.3
Terminating side

4.3.3.1
HLR Interrogation

The GMSC sends the Send Routing Information request with both the Network Signal Information and Network Signal Information 2 parameters. The Network Signal Information shall include the ISDN BC IE for the preferred service, and the Network Signal Information 2 includes the ISDN BC IE for the less preferred service.
The functional behaviour of the HLR is described in 3GPP TS 23.018 [x]. The procedures specific to SCUDIF calls are specified in the subclause 4.3.3.1.3 for the HLR and 4.3.3.1.4 for the GMSC. The information elements specific to SCUDIF between the GMSC and the HLR are specified in subclauses 4.3.3.1.1 and 4.3.3.1.2.
4.3.3.1.1
Send Routing Info

The following element specific to SCUDIF calls is defined for Send Routing Info:
	Information element name
	Required
	Description

	ISDN BC 2
	C
	ISDN bearer capability 2. Shall be present for a SCUDIF call to indicate the less preferred service.

	ISDN LLC 2
	C
	ISDN lower layer compatibility 2. Shall be present for a SCUDIF call if necessary for the less preferred service, otherwise shall be absent.

	ISDN HLC 2
	C
	ISDN higher layer compatibility 2. Shall be present for a SCUDIF call if necessary for the less preferred service,otherwise shall be absent.


4.3.3.1.2
Send Routing Info Ack
The following elements specific to SCUDIF calls are defined for Send Routing Info Ack:

	Information element name
	Required
	Description

	Roaming number 2
	C
	E.164 number required to route the call to VMSCB (see 3GPP TS 23.003 [y]) for the less preferred service of a SCUDIF call. Shall be present for a SCUDIF call if Roaming Number is present and the less preferred service is available and not forwarded, otherwise shall be absent.

	Forwarded-to number 2
	C
	E.164 number of the C subscriber for the less preferred service of a SCUDIF call. Shall be present if the HLR has determined that the less preferred service of a SCUDIF call is to be forwarded, otherwise shall be absent.

	Forwarded-to subaddress 2
	C
	Subaddress of the C subscriber (see 3GPP TS 23.003 [y]) for the less preferred service of a SCUDIF call. Shall be present if the HLR has determined that the less preferred service of a SCUDIF call is to be forwarded and a forwarded-to subaddress is stored in the HLR in association with the forwarded-to number 2, otherwise shall be absent.

	Notification to calling party 2
	C
	Indication of whether the calling party is to be notified that the call has been forwarded if the less preferred service of a SCUDIF call is kept. Shall be present if the HLR has determined that the less preferred service of a SCUDIF call is to be forwarded, otherwise shall be absent.

	Forwarding reason 2
	C
	Indication of why the call has been forwarded (unconditionally or on mobile subscriber not reachable) for the less preferred service of a SCUDIF call. Shall be present if the HLR has determined that the less preferred service of a SCUDIF call is to be forwarded, otherwise shall be absent.

	Basic Service Code 2
	C
	Indicates the type of the basic service for the less preferred service, i.e. teleservice or bearer service.

	Allowed Services
	C
	Shall be present for SCUDIF calls. Indicates which services are available for that call.

	Unavailability Cause
	C
	Indicates the reason for which one of the services of a SCUDIF call is not available. Shall be present for SCUDIF calls if one service is not available.


4.3.3.1.3
Handling of mobile terminating calls in the HLR
The procedures specific to SCUDIF calls in the HLR are specified within this subclause:

· Procedure SCUDIF_Subscription_Check_HLR

· Procedure SCUDIF_CAMEL_CSI_Check_HLR

· Procedure SCUDIF_Set_Second_Service_when_Forwarded

· Procedure SCUDIF_Set_Correct_PLMN_BC

· Procedure SCUDIF_Check_Second_Service_before_Negative_Response

· Procedure SCUDIF_Check_Second_Service_after_PRN

· Procedure SCUDIF_Check_Second_Service_when_Forwarded
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Figure 4.16A: Procedure SCUDIF_Subscription_Check_HLR (sheet 1)
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Figure 4.16B: Procedure SCUDIF_Subscription_Check_HLR (sheet 2)
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Figure 4.16C: Procedure SCUDIF_CAMEL_CSI_Check_HLR
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Figure 4.16D: Procedure SCUDIF_Set_Second_Service_when_Forwarded
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Figure 4.16E: Procedure SCUDIF_Set_Correct_PLMN_BC
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Figure 4.16F: Procedure SCUDIF_Check_Second_Service_before_Negative_Response
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Figure 4.16G: Procedure SCUDIF_Check_Second_Service_after_PRN
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Figure 4.16H: Procedure SCUDIF_Check_Second_Service_when_Forwarded

4.3.3.1.4
Handling of mobile terminating calls in the GMSC

The procedures specific to SCUDIF calls in the GMSC are specified within this subclause:

· Procedure SCUDIF_Negative_SRI_Response_Handling

· Procedure SCUDIF_Check_Service_Availability

· Procedure SCUDIF_Check_Service_Compatibility
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Figure 4.16I: Procedure SCUDIF_Negative_SRI_Response_Handling
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Figure 4.16J: Procedure SCUDIF_Check_Service_Availability
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Figure 4.16K: Procedure SCUDIF_Check_Service_Compatibility
4.3.3.2
Terminating MSC Handling
The terminating MSC receives the list of supported codec types, including the 3G-324.M codec. It shall then send a SETUP message towards the terminating UE including a Repeat Indicator with the value "service change and fallback" and two BC-IEs, according to the following rule:

· if the 3G-324.M codec is the first (preferred) codec in the list of supported codecs, then the first BC-IE in the SETUP message is the multimedia BC-IE, and the second BC-IE is the speech BC-IE (see figure 4.17);

· if the 3G-324.M codec is in the list of supported codec types, but not in the first position, then the first BC-IE in the SETUP message is the speech BC-IE, and the second BC-IE is the multimedia BC-IE (see figure 4.18).

The terminating UE answers according to its capabilities in the CALL CONFIRMED message. The terminating MSC shall determine the Selected Codec and construct the list of available codecs according to the following rules:

· if no Repeat Indicator is included, and only a speech BC-IE is received, the MSC shall choose a speech codec as the Selected Codec according to the normal mechanism, and no 3G-324.M codec shall be inserted in the list of available codecs (see figure 4.19);

· if no Repeat Indicator is included, and only a multimedia BC-IE is received, the MSC shall choose the 3G‑324.M codec as the Selected Codec, and only the 3G-324.M codec shall be inserted in the list of available codecs (see figure 4.20);

· if the Repeat Indicator is included, and the speech BC_IE is the first BC-IE and the multimedia BC-IE is the second BC-IE, the MSC shall choose a speech codec as the Selected Codec according to the normal mechanism, and both the 3G-324.M codec and speech codecs shall be inserted in the list of available codecs (see figure 4.21);

· if the Repeat Indicator is included, and the multimedia BC-IE is the first BC-IE and the speech BC-IE is the second BC-IE, the Selected Codec shall be the 3G-324.M codec, and both the 3G-324.M codec and speech codecs shall be inserted in the list of available codecs (see figure 4.22).

NOTE:
If the UE sends a CALL CONFIRMED message without Repeat Indicator and BCs, it indicates that it accepts the proposed settings sent in the SETUP message, which are then used by the MSC to select the relevant case.

The Selected Codec and the list of available codecs shall be sent back to the originating MSC according to the normal codec negotiation procedure.
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Figure 4.17: 3G-324M codec first
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Figure 4.18: Speech codec first
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Figure 4.19: Speech only
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Figure 4.20: Multimedia only
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Figure 4.21: Speech preferred
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Figure 4.22: Multimedia preferred
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