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- Modified section -

1
Scope

The present document specifies the technical realization of the handling of calls originated by a UMTS or GSM mobile subscriber and calls directed to a UMTS or GSM mobile subscriber, up to the point where the call is established. Normal release of the call after establishment is also specified. Trunk Originated call is also modelled.
In the present document, the term MS is used to denote a UMTS UE or GSM MS, as appropriate.

The handling of DTMF signalling and Off-Air Call set-up (OACSU) are not described in the present document.

The details of the effects of UMTS or GSM supplementary services on the handling of a call are described in the relevant 3GPP TS 23.07x, 3GPP TS 23.08x and 3GPP TS 23.09x series of specifications.

The specification of the handling of a request from the HLR for subscriber information is not part of basic call handling, but is required for both CAMEL (3GPP TS 23.078 [12]) and optimal routeing (3GPP TS 23.079 [13]). The use of the Provide Subscriber Information message flow is shown in 3GPP TS 23.078 [12] and 3GPP TS 23.079 [13].

The logical separation of the MSC and VLR (shown in clauses 4, 5 and 7), and the messages transferred between them (described in clause 8) are the basis of a model used to define the externally visible behaviour of the MSC/VLR, which is a single physical entity. They do not impose any requirement except the definition of the externally visible behaviour.

If there is any conflict between the present document and the corresponding stage 3 specifications (3GPP TS 24.008 [26], 3GPP TS 25.413 [27], 3GPP TS 48.008 [2] and 3GPP TS 29.002 [29]), the stage 3 specification shall prevail.

- Modified section -

3
Definitions and abbreviations

3.2
Abbreviations

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

A&O
Active & Operative

ACM
Address Complete Message

ANM
ANswer Message

AoC
Advice of Charge

BC
Bearer Capability

BOIC-exHC&BOIZC
Barring of Outgoing International Calls except those directed to the HPLMN Country & Barring of Outgoing InterZonal Calls

BOIZC
Barring of Outgoing InterZonal Calls

BOIZC-exHC
Barring of Outgoing InterZonal Calls except those directed to the HPLMN Country

CCBS
Completion of Calls to Busy Subscriber

CFB
Call Forwarding on Busy

CFNRc
Call Forwarding on mobile subscriber Not Reachable

CFNRy
Call Forwarding on No Reply

CFU
Call Forwarding Unconditional

CLIP
Calling Line Identity Presentation

CLIR
Calling Line Identity Restriction

COLP
COnnected Line identity Presentation

COLR
COnnected Line identity Restriction

CUG
Closed User Group

CW
Call Waiting

FTN
Forwarded-To Number

FTNW
Forwarded-To NetWork

GMSCB
Gateway MSC of the B subscriber

GPRS
General Packet Radio Service

HLC
Higher Layer Compatibility

HLRB
The HLR of the B subscriber

HPLMNB
The HPLMN of the B subscriber

IAM
Initial Address Message

IPLMN
Interrogating PLMN - the PLMN containing GMSCB

IWU
Inter Working Unit

LLC
Lower Layer Compatibility

MO
Mobile Originated

MPTY
MultiParTY

MT
Mobile Terminated

NDUB
Network Determined User Busy

NRCT
No Reply Call Timer

PLMN BC
(GSM or UMTS) PLMN Bearer Capability

PRN
Provide Roaming Number

PUESBINE
Provision of User Equipment Specific Behaviour Information to Network Entities

SCUDIF
Service Change and UDI/RDI Fallback

SGSN
Serving GPRS support node

SIFIC
Send Information For Incoming Call

SIFOC
Send Information For Outgoing Call 

SRI
Send Routeing Information
TO
Trunk Originated
UDUB
User Determined User Busy

UESBI-Iu
User Equipment Specific Behaviour Information over the Iu interface

VLRA
The VLR of the A subscriber

VLRB
The VLR of the B subscriber

VMSCA
The Visited MSC of the A subscriber

VMSCB
The Visited MSC of the B subscriber

VPLMNA
The Visited PLMN of the A subscriber

VPLMNB
The Visited PLMN of the B subscriber

- Modified section -

4
Architecture

Subclauses 4.1 and 4.2 show the architecture for handling a basic MO call and a basic MT call. A basic mobile‑to‑mobile call is treated as the concatenation of an MO call and an MT call.

4.1
Architecture for an MO call

A basic mobile originated call involves signalling between the MS and its VMSC via the BSS, between the VMSC and the VLR and between the VMSC and the destination exchange, as indicated in figure 1.

In figure 1 and throughout the present document, the term BSS is used to denote a GSM BSS or a UTRAN, as appropriate.
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Figure 1: Architecture for a basic mobile originated call

In figure 1 and throughout the present document, the term ISUP is used to denote the telephony signalling system used between exchanges. In a given network, any telephony signalling system may be used.

When the user of an MS wishes to originate a call, the MS establishes communication with the network using radio interface signalling, and sends a message containing the address of the called party. VMSCA requests information to handle the outgoing call (SIFOC) from VLRA, over an internal interface of the MSC/VLR. If VLRA determines that the outgoing call is allowed, it responds with a Complete Call. VMSCA:

-
establishes a traffic channel to the MS; and

-
constructs an ISUP IAM using the called party address and sends it to the destination exchange.

4.2
Architecture for an MT call

A basic mobile terminated call involves signalling as indicated in figure 2. Communication between VMSCB and the MS is via the BSS, as for the mobile originated case. If VPLMNB supports GPRS and the Gs interface between VLRB and the SGSN is implemented (see 3GPP TS 23.060 [9]) and there is an association between VLRB and the SGSN for the MS, the paging signal towards the MS goes from VMSCB via VLRB and the SGSN to the BSS. The IPLMN, containing GMSCB, is in principle distinct from HPLMNB, containing HLRB, but the practice for at least the majority of current UMTS or GSM networks is that a call to an MS will be routed to a GMSC in HPLMNB.
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Figure 2: Architecture for a basic mobile terminated call

When GMSCB receives an ISUP IAM, it requests routeing information from HLRB using the MAP protocol. HLRB requests a roaming number from VLRB, also using the MAP protocol, and VLRB returns a roaming number in the Provide Roaming Number Ack. HLRB returns the roaming number to GMSCB in the Send Routeing Info ack. GMSCB uses the roaming number to construct an ISUP IAM, which it sends to VMSCB. When VMSCB receives the IAM, it requests information to handle the incoming call (SIFIC) from VLRB, over an internal interface of the MSC/VLR. If VLRB determines that the incoming call is allowed, it requests VMSCB to page the MS. VMSCB pages the MS using radio interface signalling. When the MS responds, VMSCB informs VLRB in the Page ack message. VLRB instructs VMSCB to connect the call in the Complete call, and VMSCB establishes a traffic channel to the MS.
4.3
Architecture for a TO call

A basic trunk originated call involves signalling between the PSTN and the PLMN’s MSC, as indicated in figure x. The originating exchange may also be another MSC of the same or different PLMN.
The MSC may also be connected to PBX but that is outside the scope of this document. In the PBX case same modelling applies but the PBX signalling is different to ISUP.
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Figure x: Architecture for a basic trunk originated call

In figure x and throughout the present document, the term ISUP is used to denote the telephony signalling system used between exchanges. In a given network, any telephony signalling system may be used.

The MSC receives a setup (IAM) message from the originating exchange. The MSC analyses the called party number and routes the call to an appropriate destination. If the called party number is an MSISDN the gateway MSC functionality is activated. If the MSISDN belongs to another PLMN (or is ported out), the call is routed to another PLMN. If the called number is a PSTN number then the call is routed to (appropriate) PSTN operator. There may be other destinations also.
- Modified section -

7.5
TO call

7.5.1
Functional requirements of inter-connecting MSC

7.5.1.1
Process TO_MSC

Sheet 1: the procedure CAMEL_TOC_INIT is specific to CAMEL; it is specified in 3GPP TS 23.078 [12]. If the MSC does not support CAMEL, processing continues from the "Pass" exit of the test "Result=?". The procedure call formal parameter “First” or “NotFirst” indicates whether the procedure was called earlier in the same call.
Sheet 1, sheet 4: the procedure CAMEL_TOC_Dialled_Services is specific to CAMEL phase 3 or later; it is specified in 3GPP TS 23.078 [12]. If the MSC does not support CAMEL trunk triggering, processing continues from the "Pass" exit of the test "Result?". The procedure call formal parameter “First” or “NotFirst” indicates whether the procedure was called earlier in the same call.
Sheet 1: the procedure MOBILE_NUMBER_PORTABILITY_IN_OQoD is specific to Mobile Number Portability; it is specified in 3GPP TS 23.066 [10].

Sheet 1, sheet 2, sheet 3: the procedure CAMEL_Store_Destination_Address is specific to CAMEL phase 3 or later; it is specified in 3GPP TS 23.078 [12].

Sheet 1, sheet 4: the procedure CAMEL_OCH_MSC_DISC3 is specific to CAMEL phase 1; it is specified in 3GPP TS 23.078 [12].

Sheet 1, sheet2, sheet 4: the procedure CAMEL_OCH_MSC_DISC4 is specific to CAMEL Phase 2 or later; it is specified in 3GPP TS 23.078 [12].

Sheet 1, sheet 7: the procedure CAMEL_MT_CF_LEG1_MSC is specific to CAMEL phase 4 or later; it is specified in 3GPP TS 23.078 [12].
Sheet 1, sheet 2: The variable “Return_Place” indicates at which detection point the additional digit collection is.
Sheet 1, sheet 2: The “inter-digit timer” is a MSC internal timer to wait for additional dialling from the incoming side. At the expiry of the timer, the MSC/gsmSSF may report digits to the gsmSCF (if the event detection point is armed). This timer is used for the SDL modelling purposes only and it may not present the actual implementations.
Sheet 2: “Number_of_Digits” is the Collected_Info specific reporting criterion. The gsmSCF specifies the criterion. The process CS_gsmSSF sends the parameter to the TO_MSC process.
Sheet 2: “ST digit” is the ISUP value for a digit indicating that the Called Party Number is complete.
Sheet 3: the procedures CAMEL_Start_TNRy and CAMEL_Stop TNRy are specific to CAMEL phase 2 or later; they are specified in 3GPP TS 23.078 [12].

Sheet 3: the procedure CAMEL_CF_MSC_ANSWER is specific to CAMEL; it is specified in 3GPP TS 23.078 [12]. If the MSC does not support CAMEL, processing continues from the "Pass" exit of the test "Result?".

Sheet 3: the procedure UUS_MSC_Clear_UUS is specific to UUS; it is specified in 3GPP TS 23.087 [20
].

Sheet 3: the procedure CAMEL_CF_MSC_ALERTING is specific to CAMEL phase 4 or later; it is specifed in 3GPP TS 23.078 [12]. If the GMSC does not support CAMEL phase 4 or later, processing continues from the "Pass" exit of the test "Result?".

Sheet 4: the procedure CAMEL_Stop_TNRy is specific to CAMEL phase 2 or later; it is specified in 3GPP TS 23.078 [12].

Sheet 4: the processing in the branch beginning with the Int_O_Release input will occur only if the MSC supports CAMEL.

Sheet 5: the input signal TNRy expired and all the subsequent processing are specific to CAMEL phase 2 or later, and will occur only if the GMSC supports CAMEL phase 2 or later. The procedure CAMEL_OCH_MSC2 is specified in 3GPP TS 23.078 [12].

Sheet 6: the procedure CAMEL_OCH_MSC_DISC1 is specific to CAMEL; it is specified in 3GPP TS 23.078 [12]. If the MSC does not support CAMEL, processing continues from the "No" exit of the test "Result=CAMEL handling?".

Sheet 6: the procedure CAMEL_OCH_MSC_DISC2 is specific to CAMEL; it is specified in 3GPP TS 23.078 [12]. If the MSC does not support CAMEL, processing continues from the "No" exit of the test "Result=Reconnect?" .

Sheet 6: the processing in the branch beginning with the Int_O_Release input will occur only if the MSC supports CAMEL.

Sheet 6: after the process TO_MSC has sent an IAM to the forwarded-to exchange, it acts as a relay for messages received from the parent process and the forwarded-to exchange. 

Sheet 7: the process CAMEL_MT_CF_LEG2_MSC is specific to CAMEL phase 4 or later; it is specified in 3GPP TS 23.078 [12].
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Figure X: Process TO_MSC (sheet 1)
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Figure X: Process TO_MSC (sheet 2)
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Figure X: Process TO_MSC (sheet 3)
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Figure X: Process TO_MSC (sheet 4)
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Figure X: Process TO_MSC (sheet 5)
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Figure X: Process TO_MSC (sheet 6)
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Figure X: Process TO_MSC (sheet 7)

Annex A (informative):
Handling of an IAM at an MSC

An MSC which receives an IAM from an originating exchange may react in three different ways:

-
It acts as a transit exchange, i.e. it relays the IAM to a destination exchange determined by analysis of the called party address, and thereafter relays other telephony signalling between the originating and destination exchange until the connection is released. This behaviour is not specific to UMTS or GSM.

-
It acts as a terminating exchange, i.e. it attempts to connect the call to an MS currently registered in the service area of the MSC.

-
It acts as a GMSC, i.e. it interrogates an HLR for information to route the call. If the HLR returns routeing information, the MSC uses the routeing information from the HLR to construct an IAM, which it sends to a destination exchange determined by analysis of the routeing information from the HLR.

Sheet 1: when the MSC co-ordinating setup procedure has decided whether the MSC is to act as a terminating VMSC, a GMSC or a transit exchange, it forwards the IAM to an idle instance of the appropriate process.

“”


Figure 84a: Process MSC_Coord (sheet 1)
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Figure 84a: Procedure MSC_Coord_setup (sheet 1)
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