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5.2
Information flow for retrieval of routeing information for an MT call

The information flow for retrieval of routeing information for an MT call is shown in figure 4. ISUP signalling between the originating exchange and GMSCB, and between GMSCB and VMSCB is shown by solid lines; signalling over the MAP interfaces between GMSCB and HLRB and between HLRB and VLRB, and over the B interface between VLRB and VMSCB is shown by chain lines; signalling over the Iu interface (for UMTS) or the A interface (for GSM) between VMSCB and BSSB is shown by dashed lines; and signalling over the radio interface between BSSB and MSB is shown by dotted lines.
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NOTE 1:
If pre-paging is used, paging is initiated after VLRB has accepted the PRN message. The paging procedure is described in subclause 5.3.

NOTE 2:
VMSCB starts the timer for the release of radio resources after it sends the Process Access Request message to VLRB. VMSCB releases the radio resource allocated for the MT call if the timer expires before the IAM is received, and when the MAP RELEASE_RESOURCES message is received from the GMSC.

NOTE 3:
If an ISUP REL message is received at the GMSC between sending of SRI and receiving of SRI ack, the GMSC does not send IAM to the VMSC. Instead a MAP Release_Resources message may be sent to the VMSC.
Figure 4: Information flow for retrieval of routeing information for a basic mobile terminated call

When GMSCB receives an IAM, it analyses the called party address. If GMSCB can derive an HLR address from the B party address, it sends a request for routeing information (SRI) to HLRB. If GMSCB supports pre-paging (i.e. it is prepared to wait long enough for the SRI ack to allow pre-paging to be completed), it indicates this by an information element in the SRI message.
HLRB decides whether pre-paging is supported according to the following criteria:

-
GMSCB has indicated that it supports pre-paging; and

-
HLRB supports pre-paging (i.e. it is prepared to wait long enough for the PRN ack to allow pre-paging to be completed).

HLRB sends a request for a roaming number (PRN) to VLRB; if pre-paging is supported, it indicates this by an information element in the PRN message. VLRB returns the roaming number in the PRN ack, and HLRB relays the roaming number to GMSCB in the SRI ack. GMSCB constructs an IAM using the roaming number, and sends it to VMSCB.
5.2.1 Mobile Terminating Roaming Retry Call
The information flow for mobile terminating roaming retry call is shown in figure 4a. It applies to a mobile terminating call while the called mobile subscriber is simultaneously moving to another MSC. If this procedure is supported by the GMSC, the HLR and the terminating VMSC, after receipt of a MAP Cancel Location procedure, the old VMSC shall redirect the mobile terminated call to the new MSC by instructing the GMSC to send an additional SRI to the HLR using the Resume Call Handling procedure. This second SRI request leads to obtain a roaming number from the new MSC towards which the call can then be delivered.
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Figure 4a: Information flow for retrieval of routeing information for a mobile terminated roaming retry call

1. The GMSC supporting the "mobile terminating roaming retry" feature includes the GMSC address, the Call Reference Number and the 'MT Roaming Retry Supported’ IE in the first SRI sent to the HLR.
2. The HLR supporting the "mobile terminating roaming retry" feature includes the Call Reference Number, the GMSC address and the MT Roaming Retry Supported IE in the PRN sent to the MSC/VLR if received in the SRI, irrespective of the setting of other SOR IEs (i.e. even if the OR capability IE is not received in the SRI).
3. Receipt of the MT Roaming Retry Supported IE in the PRN indicates that the GMSC supports the Resume Call Handling procedure & the mobile terminating roaming retry feature. Upon receipt of the MAP Cancel Location message, the old MSC/VLR should stop paging if paging was on-going, and if it supports the "mobile terminating roaming retry" feature and did receive the MT Roaming Retry Supported IE in the PRN, sends a RCH message to the GMSC with the MT Roaming Retry IE.

4. Upon receipt of the RCH message with the MT roaming retry IE, the GMSC successfully acknowledges the RCH message, releases the call towards the old MSC/VLR, and re-sends a new SRI to the HLR (still a 'basic call' interrogation type).

5. To avoid looping, the new SRI shall be sent without the Roaming Retry Supported IE. No Suppress T-CSI field is set as the MT establishment procedure is restarted from the very beginning including the handling of CAMEL interaction on T-CSI (T-CSI treatments may end up differently if old and new MSCs are not in the same PLMN or in the same geographical area, e.g; different charging rates or regional service subscription).

6. Upon receipt of a SRI request or PRN ack during an on-going Update Location procedure, the HLR sends a PRN to the new VLR, regardless of the PRN response from the old VLR. The same should apply to other MT scenarios (SMS/ATI/PSI/LCS). 
During the MAP Update Location Procedure, the subscriber data are "not confirmed by HLR" in the new MSC/VLR ; upon receipt of MAP PRN, the MSC/VLR should delay the MAP Restore Data procedure till completion of the MAP Update Location, and then skip the MAP Restore Data procedure if the MAP Update Location ends successfully. 

7. Receipt of the MSRN' from the new MSC/VLR enables the GMSC to relay the call towards the new MSC/VLR. 

8. Upon receipt of the IAM message during the Location Update procedure, the new MSC delays the setup of the call till the completion of the Location Update procedure. If the Location Update is received with the "follow-on" indication and if the VMSC supports the "follow-on" indication, the incoming IAM may either be handled as a waiting call or forwarded as Busy (CFB), depending on the state of the "follow-on" call and the subscriber's subscription data.

5.3
Information flow for an MT call

7.2.1.1
Process MT_GMSC

7.2.1.2
Procedure Obtain_Routeing_Address
Sheet 1: the procedure MOBILE_NUMBER_PORTABILITY_IN_TQoD is specific to Mobile Number Portability; it is specified in 3GPP TS 23.066 [10].

Sheet 1: the procedure CCBS_MT_GMSC_Check_CCBS_Call is specific to CCBS; it is specified in 3GPP TS 23.093 [23].

Sheet 1: the procedure CLI_MT_GMSC is specific to Enhanced CLI Handling. It is specified in 3GPP TS 23.081 [14].

Sheet 1: for SCUDIF calls, the message Send Routeing Info shall include the ISDN BC of both the preferred and the less preferred service, as specified in 3GPP TS 23.172 [38].
Sheet 1: the flag “Not Set MT Roaming Retry IE” is initialized to No at the start of the MT_GMSC procedure.
Sheet 1: if  the GMSC supports Mobile Terminating Roaming Retry, it shall include its GMSC address, the call reference number and the MT Roaming Retry IE in the SRI.
Sheet 2: the procedure SCUDIF_Negative_SRI_Response_Handling is specific to SCUDIF; it is specified in 3GPP TS 23.172 [38]. If the GMSC does not support SCUDIF, processing continues from the "Fail" exit of the test "Result".
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Figure 36b: Process MT_GMSC (sheet 2)



[image: image5.emf]Process in the GMSC to

handle a mobile-terminated

call request

Process MT_GMSC MT_GMSC5(9)

Signals to/from the right 

are to/from the destination MSC

unless marked otherwise

Wait_For_ACM,

Wait_For_Answer

Resume

Call

Handling

Refer to TS 23.079 for

message contents

CCBS_MT_GMSC_

Check_CCBS_

Possible

See TS 23.093

Resume call:-

True

OR_Handle_

RCH

See TS 23.079

Result=

Fail?

Result=

Release?

Result=

Refuse?

Result=

Reconnect?

Wait_For_

Forward_ACM

1 -

Release

Idle

No

No

No

No

Yes

Yes

Yes

Yes

CAMEL_

Stop_TNRy

See TS 23.078

MT Roaming

Retry supported

Yes

No

MT Roaming Retry

IE received?

No

Yes

Release

Cancel CAMEL -

dialogs

Not set MT Roaming Retry IE:= -

True

4

Resume call:-

True

Resume Call Handling Ack

Figure 36e: Process MT_GMSC (sheet 5)
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Figure 37a: Procedure Obtain_Routeing_Address (sheet 1)

7.2.3.2
Process Restore_Subscriber_Data_VLR
Sheet 1: If an Update Location procedure is ongoing for the MS, the VLR should delay the sending of the Restore Data message to the HLR until completion of the Update location procedure. If the latter ends successfully, the Restore_Subscriber_Data_VLR procedure ends without any action; otherwise, the procedure is started from its beginning.
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Figure 56: Process Restore_Subscriber_Data_VLR

7.3.1.1
Process ICH_MSC

7.3.1.2
Procedure Page_MS_MSC

Sheet 1: the test "MS connection exists" takes the "Yes" exit if there is a radio connection established between the MS and the network.

Sheet 1: for an SMS or SS page, the test "Call still exists" takes the "Yes" exit if the SMS or SS transaction which led to the page still exists.

Sheet 1: the test "SMS or SS page" is not required for the handling of circuit-switched calls, because the VLR will always use a page type of "circuit-switched call", but the more generalized procedure Page_MS_MSC is equally applicable to paging for SMS delivery or network-initiated SS procedures.
Sheet 1: If MSC supports the option to delay Mobile Terminating CM request during a location update procedure (see 3GPP TS 24.008 [13] section 4.5.1.3.1 Mobile Terminating CM Activity):

If location update procedure is ongoing for the MS, 
If the “follow-on” indicator is received and MSC supports “follow-on” feature, Page_MS_MSC procedure should return FAIL after sending Page MS negative response (cause Busy Subscriber) to VLR.
Otherwise, MSC should delay the launching of Page_MS_MSC procedure until location update procedure ends. - 
If the result of location update is successful and location update is not through Gs interface, then Page_MS_MSC procedure returns with PASS.
· If the result of location update is successful and location update is through Gs interface, then Page_MS_MSC continues from the beginning of the procedure.

· If the result of location update is not successful, then the procedure should return FAIL after sending Page MS negative response (cause Absent Subscriber) to VLR.
Sheet 2: the procedure Check_MT_Multicall_MSC is specific to Multicall; it is specified in 3GPP TS 23.135 [25]. If the VMSC does not support Multicall, processing continues from the "Yes" exit of the test "Result=Not provisioned?".

Sheet 2: the test "Call in set-up" takes the "Yes" exit if the call on which the MS is engaged has not reached the established phase (called party answer).

Sheet 2: the test Call waiting" takes the "Yes" exit if a waiting call has been offered to the subscriber but the outcome of offering the call has not been determined.

Sheet 2: if there is one established call, the negative response Busy Subscriber (More calls possible) includes the basic service which applies for the established call. If there are two or more established calls (the Multicall case), the negative response Busy Subscriber (More calls possible) includes the basic service list which applies for the established calls (See 3GPP TS 23.135 [25]).
Sheet 3: the signal input "MS connection established" indicates that the MS has responded to paging, or sent a CM service request for anything other than a circuit-switched call, or completed the location registration procedure.
Sheet 3: If location update request is received in Wait_For_Page_Response state, 

If the “follow-on” indicator is received and MSC supports “follow-on” feature, Page_MS_MSC procedure should return FAIL after sending Page MS negative response (cause Busy Subscriber) to VLR.

Otherwise, MSC should suspend the Page_MS_MSC procedure until location update procedure ends. 
- 
If the result of location update is successful and location update is not through Gs interface, then Page_MS_MSC procedure returns with PASS.

· If the result of location update is successful and location update is through Gs interface, then Page_MS_MSC procedure is restarted from its beginning.

· If the result of location update is not successful, then the procedure should return FAIL after sending Page MS negative response (cause Absent Subscriber) to VLR.
7.3.1.3
Procedure Search_For_MS_MSC

Sheet 1: the test "MS connection exists" takes the "Yes" exit if there is a radio connection established between the MS and the network.

Sheet 1: for an SMS or SS page, the test "Call still exists" takes the "Yes" exit if the SMS or SS transaction which led to the page still exists.

Sheet 1: the test "SMS or SS page" is not required for the handling of circuit-switched calls, because the VLR will always use a page type of "circuit-switched call", but the more generalized procedure Search_For_MS_MSC is equally applicable to paging for SMS delivery or network-initiated SS procedures.
Sheet 1: If MSC supports the option to delay Mobile Terminating CM request during a location update procedure (see 3GPP TS 24.008 [13] section 4.5.1.3.1 Mobile Terminating CM Activity):

If location update procedure is ongoing for the MS, 

If the “follow-on” indicator is received and MSC supports “follow-on” feature, Search_MS_MSC procedure should return FAIL after sending Search MS negative response (cause Busy Subscriber) to VLR.

Otherwise, MSC should delay the launching of Search_MS_MSC procedure until location update procedure ends.

- 
If the result of location update is successful and location update is not through Gs interface, then Search_MS_MSC procedure returns with PASS.

· If the result of location update is successful and location update is through Gs interface, then the procedure continues from the beginning of Page_MS_MSC procedure.

· If the result of location update is not successful, then the procedure should return FAIL after sending Search MS negative response (cause Absent Subscriber) to VLR.
Sheet 2: the procedure Check_MT_Multicall_MSC is specific to Multicall; it is specified in 3GPP TS 23.135 [25]. If the VMSC does not support Multicall, processing continues from the "Yes" exit of the test "Result=Not provisioned?".

Sheet 2: the test "Call in set-up" takes the "Yes" exit if the call on which the MS is engaged has not reached the established phase (called party answer).

Sheet 2: the test "Call waiting" takes the "Yes" exit if a waiting call has been offered to the subscriber but the outcome of offering the call has not been determined.

Sheet 2: if there is one established call, the negative response Busy Subscriber (More calls possible) includes the basic service which applies for the established call. If there are two or more established calls (the Multicall case), the negative response Busy Subscriber (More calls possible) includes the basic service list which applies for the established calls (See 3GPP TS 23.135 [25]).
Sheet 3: the signal input "MS connection established" indicates that the MS has responded to paging, or sent a CM service request for anything other than a circuit-switched call, or completed the location registration procedure.
Sheet 3 If location update request is received in Wait_For_Search_Response state, 

If the “follow-on” indicator is received and MSC supports “follow-on” feature, Search_MS_MSC procedure should return FAIL after sending Search MS negative response (cause Busy Subscriber) to VLR.

Otherwise, MSC should suspend the Search_MS_MSC procedure until location update procedure ends.

- 
If the result of location update is successful and location update is not through Gs interface, then Search_MS_MSC procedure returns with PASS.

· If the result of location update is successful and location update is through Gs interface, then Page_MS_MSC procedure is restarted from its beginning.

· If the result of location update is not successful, then the procedure should return FAIL after sending Search MS negative response (cause Absent Subscriber) to VLR.
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Figure 67b: Process ICH_MSC (sheet 2)
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Figure 68a: Procedure Page_MS_MSC (sheet 1)
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Figure 68c: Procedure Page_MS_MSC (sheet 3)
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Figure 69a: Procedure Search_For_MS_MSC (sheet 1)
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7.3.2.1
Process ICH_VLR

Sheet 1: if the MSRN received in the Send Info For Incoming Call is not allocated or there is no IMSI record for the IMSI identified by the MSRN or MS is marked as purged, this is treated as an unknown MSRN.

Sheet 1: the procedure CAMEL_ICH_VLR is specific to CAMEL phase 3 or later; it is specified in 3GPP TS 23.078 [12]. If the VLR does not support CAMEL phase 3 or later, processing continues from the possible call of the procedure CCBS_ICH_Set_CCBS_Call_Indicator.
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Figure 76c: Process ICH_VLR (sheet 3)

8.1.37
Send Info For Incoming Call ack

The following information elements are required:

	Information element name
	Required
	Description

	IMSI
	M
	IMSI of the B subscriber.

	Forwarded-to number
	M
	E.164 number of the C subscriber.

	Forwarding reason
	M
	Indication of why the call has been forwarded (on call deflection, on mobile subscriber busy, on mobile subscriber not reachable or on no subscriber reply).

	Notification to calling party
	M
	Indication of whether the calling party is to be notified that the call has been forwarded.

	Notification to forwarding party
	C
	Indication of whether the forwarding party is to be notified that the call has been forwarded. Shall be present if the call is to be forwarded on mobile subscriber busy or on no subscriber reply; otherwise shall be absent.

	Forwarded-to subaddress
	C
	Subaddress of the C subscriber (see 3GPP TS 23.003 [5]). Shall be present if a forwarded-to subaddress is stored in the VLR in association with the forwarded-to number; otherwise shall be absent.

	Redirecting presentation
	C
	Indication of whether the MSISDN of B subscriber shall be presented to the C subscriber. Shall be present if the call is to be forwarded, otherwise shall be absent.

	MSISDN
	C
	E.164 number which identifies the B subscriber. It will be used to create the redirecting number presented to the C subscriber. Shall be present if the call is to be forwarded, otherwise shall be absent.

	CUG interlock
	C
	For the definition of this IE, see 3GPP TS 23.085 [18]. Shall be present if the VLR has determined that the forwarded call is to be treated as a CUG call in accordance with the rules in 3GPP TS 23.085 [18], otherwise shall be absent.

	CUG outgoing access
	C
	For the definition of this IE, see 3GPP TS 23.085 [18]. Shall be present if the VLR has determined that the forwarded call is to be treated as a CUG call with outgoing access in accordance with the rules in 3GPP TS 23.085 [18], otherwise shall be absent.

	NAEA preferred Carrier Id
	O
	The preferred carrier identity identifying the carrier to be used to route the interexchange call if the forwarded call requires routing via an interexchange carrier. This parameter may be included at the discretion of the VLR operator.

	MT Roaming Retry Indicator
	C
	Indication that the call is forwarded for MT roaming retry. All other forwarding parameters are not relevant if this IE is present. 
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