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Editor´s notes:
- chapter 2.2 re-instated. 
(done - now chapter 4)

There is a big change in the chapter numbering of 09.02:

- new chapter 11 is introduced
(done - now chapter 13)

- old chapters 11 - 20 should be changed to 12 - 21
(done - now 14 - 23)

- new chapter 22 is introduced
(renumbered chapter 24)

- old chapter 21 should be changed to 23
(done - now chapter 25)

Also the numbering of chapters and SDLs have changed and they shall be checked carefully by the editor of 3G TS 29.002.

In order to avoid similar problems in future, the Figure headers shall contain the Process name ! The SDL source files should be renamed from figure number to procedure name. An index of Figures should be introduced,

- Check figure 23.4.8

- SMS Filtering / GPRS in 23.3.3 and SDL 23.3/6 to be updated: 

- SMS Filtering to be integrated in 23.3/6: Test box to be added after ‘operator barring’ : SM barred by «SM filtering by HPLMN function». If yes the SET UE=Call Barred, SET CB-Cause= unauthorised Message Originator.

- New GPRS elements shall be added to figure 4.2/1 by editor of 3G TS 29.002.

M Pope: Renumbering of clauses completed. Clauses 1.1 and 1.2 renumbered to 2 and 3 - all other clauses renumbered accordingly, table of contents updated.

M Pope: 18/5/98: SDL diagrams updated and re-inserted - some diagrams not found - see SDL_MAP.doc for details and mapping of Figures to SDL files.

*** First Modification ***

6
Requirements concerning the use of SCCP and TC

…

6.1.3
SCCP addressing

6.1.3.1
Introduction

Within the GSM System there will be a need to communicate between entities within the same PLMN and in different PLMNs. Using the Mobile Application Part (MAP) for this function implies the use of Transaction Capabilities (TC) and the Signalling Connection Control Part (SCCP) of CCITT Signalling System No. 7.

Only the entities that should be addressed are described below. If the CCITT or ITU-T SCCP is used, the format and coding of address parameters carried by the SCCP for that purpose shall comply with CCITT Recommendation Q.713 with the following restrictions:

1)
Intra-PLMN addressing


For communication between entities within the same PLMN, a MAP SSN shall always be included in the called and calling party addresses. All other aspects of SCCP addressing are network specific.

2)
Inter-PLMN addressing

a)
Called Party Address

-
SSN indicator = 1 (MAP SSN always included);

-
Global title indicator = 0100 (Global title includes translation type, numbering plan, encoding scheme and nature of address indicator);

-
the translation type field will be coded "00000000" (Not used). For call related messages for non-optimal routed calls (as described in 3GPP TS 23.066 [108]) directed to another PLMN the translation type field may be coded "10000000" (CRMNP);

-
Routing indicator = 0 (Routing on global title);

b)
Calling Party Address

-
SSN indicator = 1 (MAP SSNs always included);

-
Point code indicator = 0;

-
Global title indicator = 0100 (Global title includes translation type, numbering plan, encoding scheme and nature of address indicator);

-
Numbering Plan = 0001 (ISDN Numbering Plan, E.164; In Case of Inter-PLMN Signalling, the dialogue initiating entity and dialogue responding entity shall always include its own E.164 Global Title as Calling Party Address);

-
the translation type field will be coded "00000000" (Not used);

-
Routing indicator = 0 (Routing on Global Title).

If ANSI T1.112 SCCP is used, the format and coding of address parameters carried by the SCCP for that purpose shall comply with ANSI specification T1.112 with the following restrictions:

1)
Intra-PLMN addressing


For communication between entities within the same PLMN, a MAP SSN shall always be included in the called and calling party addresses. All other aspects of SCCP addressing are network specific.

2)
Inter-PLMN addressing

a)
Called Party Address

-
SSN indicator = 1 (MAP SSN always included);

-
Global title indicator = 0010 (Global title includes translation type);

-
the Translation Type (TT) field will be coded as follows:


TT = 9, if IMSI is included;


TT = 14, if MSISDN is included;


Or TT = 10, if Network Element is included. (If TT=10, then Number Portability GTT is not invoked, if TT=14, then Number Portability GTT may be invoked).

-
Routing indicator = 0 (Routing on global title);

b)
Calling Party Address

-
SSN indicator = 1 (MAP SSNs always included);

-
Point code indicator = 0;

-
Global Title indicator = 0010 (Global title includes translation type);


TT = 9, if IMSI is included;


TT = 14, if MSISDN is included;


Or TT = 10, if Network Element is included. (If TT=10, then Number Portability GTT is not invoked, if TT=14, then Number Portability GTT may be invoked).

Routing indicator = 0 (Routing on Global Title).

If a Global Title translation is required for obtaining routeing information, one of the numbering plans E.164, E.212 and E.214 is applicable.

-
E.212 numbering plan.


When CCITT or ITU-T SCCP is used, an E.212 number must not be included as Global Title in an SCCP UNITDATA message. The translation of an E.212 number into a Mobile Global Title is applicable in a dialogue initiating VLR, SGSN or GGSN if the routeing information towards the HLR is derived from the subscriber's IMSI. In World Zone 1 when ANSI SCCP is used, the IMSI (E.212 number) is used as a Global Title to address the HLR. When an MS moves from one VLR service area to another, the new VLR may derive the address of the previous VLR from the Location Area Identification provided by the MS in the location registration request. The PLMN where the previous VLR is located is identified by the E.212 numbering plan elements of the Location Area Identification, i.e. the Mobile Country Code (MCC) and the Mobile Network Code (MNC).

-
E.214 and E.164 numbering plans.


When CCITT or ITU-T SCCP is used, only address information belonging to either E.214 or E.164 numbering plan is allowed to be included as Global Title in the Called and Calling Party Address. In World Zone 1 when ANSI SCCP is used, the IMSI (E.212 number) is used as a Global Title to address the HLR.


If the Calling Party Address associated with the dialogue initiating message contains a Global Title, the sending network entity shall include its E.164 entity number.


When receiving an SCCP UNITDATA message, SCCP shall accept either of the valid numbering plans in the Called Party Address and in the Calling Party Address.


When CCITT or ITU-T SCCP is used and an N-UNITDATA-REQUEST primitive from TC is received, SCCP shall accept an E.164 number or an E.214 number in the Called Address and in the Calling Address. In World Zone 1 when ANSI SCCP is used, the IMSI (E.212 number) is used instead of E.214 number.

The following clauses describe the method of SCCP addressing appropriate for each entity both for the simple intra‑PLMN case and where an inter-PLMN communication is required. The following entities are considered:

-
the Mobile-services Switching Centre (MSC);

-
the Home location Register (HLR);

-
the Visitor Location Register (VLR);

-
the Gateway Mobile-services Switching Centre (GMSC);

-
the GSM Service Control Function (gsmSCF);

-
the Interworking Mobile-services Switching Centre (IWMSC);

-
the Shared Inter Working Function (SIWF);

-
the Serving GPRS Support Node (SGSN);

-
the Gateway GPRS Support Node (GGSN);

-
the Gateway Mobile Location Centre (GMLC).

6.1.3.2
The Mobile-services Switching Centre (MSC)

There are several cases where it is necessary to address the MSC.

6.1.3.2.1
MSC interaction during handover or relocation

The address is derived from the target Cell id or from the target RNC id.

6.1.3.2.2
MSC for short message routing

When a short message has to be routed to an MS, the GMSC addresses the VMSC by an MSC identity received from the HLR that complies with E.164 rules.

For MS originating short message, the IWMSC address is derived from the Service Centre address.

6.1.3.2.3
MSC for location request routing

When a location request for a particular MS needs to be sent to the MS’s VMSC, the GMLC addresses the VMSC using an E.164 address received from the MS’s HLR.

6.1.3.2.4
MSC for LMU Control

When a control message has to be routed to an LMU from an SMLC, the SMLC addresses the serving MSC for the LMU using an E.164 address.

6.1.3.3
The Home Location Register (HLR)

There are several cases where the HLR has to be addressed.

6.1.3.3.1
During call set-up

When a call is initiated the HLR of the called mobile subscriber will be interrogated to discover the whereabouts of the MS. The addressing required by the SCCP will be derived from the MSISDN dialled by the calling subscriber. The dialled number will be translated into either an SPC, in the case of communications within a PLMN, or a Global Title if other networks are involved (i.e. if the communication is across a PLMN boundary).

If the calling subscriber is a fixed network subscriber, the interrogation can be initiated from the Gateway MSC of the home PLMN in the general case. If the topology of the network allows it, the interrogation could be initiated from any Signalling Point that has MAP capabilities, e.g. local exchange, outgoing International Switching Centre (ISC), etc.

6.1.3.3.2
Before location updating completion

When an MS registers for the first time in a VLR, the VLR has to initiate the update location dialogue with the MS's HLR and a preceding dialogue for authentication information retrieval if the authentication information must be retrieved from the HLR. When initiating either of these dialogues, the only data for addressing the HLR that the VLR has available is contained in the IMSI, and addressing information for SCCP must be derived from it. When continuing the established update location dialogue (as with any other dialogue), the VLR must derive the routeing information towards the HLR from the Calling Party Address received with the first responding CONTINUE message until the dialogue terminating message is received. This means that the VLR must be able to address the HLR based on:

-
an E.214 Mobile Global Title originally derived by the VLR from the IMSI (when CCITT or ITU-T SCCP is used), or an E.212 number originally derived from IMSI (when ANSI SCCP is used, an IMSI); or

-
an E.164 HLR address; or

-
in the case of intra-PLMN signalling, an SPC.

When answering with Global Title to the VLR, the HLR shall insert its E.164 address in the Calling Party Address of the SCCP message containing the first responding CONTINUE message.

If the HLR is in the same PLMN as the VLR, local translation tables may exist to derive an SPC. For authentication information retrieval and location updating via the international PSTN/ISDN signalling network that requires the use of CCITT or ITU-T SCCP, the Global Title must be derived from the IMSI, using the principles contained in CCITT Recommendation E.214 and the Numbering Plan Indicator (NPI) value referenced by the SCCP Specifications. In World Zone 1 where the ANSI SCCP is used, IMSI (E.212 number) is used as Global Title. A summary of the translation from the IMSI (CCITT Recommendation E.212) to Mobile Global Title (described in CCITT Recommendation E.214) is shown below:

-
E.212 Mobile Country Code translates to E.164 Country Code;

-
E.212 Mobile Network Code translates to E.164 National Destination Code;

-
E.212 Mobile Subscriber Identification Number (MSIN) is carried unchanged if within the E.164 number maximum length (15 digits). If the Mobile Global Title is more than 15 digits the number is truncated to 15 by deleting the least significant digits.

This translation will be done either at the application or at SCCP level in the VLR. The Mobile Global Title thus derived will be used to address the HLR.

If location updating is triggered by an MS that roams from one MSC Area into a different MSC Area served by the same VLR, the VLR shall address the HLR in the same way as if the MS registers for the first time in the VLR.

6.1.3.3.3
After location updating completion

In this case, the subscriber's basic MSISDN has been received from the HLR during the subscriber data retrieval procedure as well as the HLR number constituting a parameter of the MAP message indicating successful completion of the update location dialogue. From either of these E.164 numbers the address information for initiating dialogues with the roaming subscriber's HLR can be derived. Also the subscriber's IMSI may be used for establishing the routeing information towards the HLR. This may apply in particular if the dialogue with the HLR is triggered by subscriber controlled input.

Thus the SCCP address of the roaming subscriber's HLR may be an SPC, or it may be a Global title consisting of the E.164 MSISDN or the E.164 number allocated to the HLR or either the E.214 Mobile Global Title derived from the IMSI if CCITT or ITU-T SCCP is used, or the IMSI if ANSI SCCP is used (ANSI SCCP is used in World Zone 1).

6.1.3.3.4
VLR restoration

If a roaming number is requested by the HLR for an IMSI that has no data record in the interrogated VLR, the VLR provides the roaming number in the dialogue terminating message. Subsequently the VLR must retrieve the authentication data from the MS's HLR, if required, and must then trigger the restore data procedure. For this purpose, the VLR has to initiate in succession two independent dialogues with the MS's HLR. The MTP and SCCP address information needed for routeing towards the HLR can be derived from the IMSI received as a parameter of the MAP message requesting the roaming number. In this case, the IMSI received from the HLR in the roaming number request shall be processed in the same way as the IMSI that is received from an MS that registers for the first time within a VLR. Alternatively to the IMSI, the Calling Party Address associated with the roaming number request may be used to obtain the routeing information towards the HLR.

6.1.3.3.5
During Network-Requested PDP Context Activation

When receiving a PDP PDU the GGSN may interrogate the HLR of the MS for information retrieval. When initiating such a dialogue, the only data for addressing the HLR that the GGSN has available is contained in the IMSI, and addressing information must be derived from it. The IMSI is obtained from the IP address or the X.25 address in the incoming IP message by means of a translation table. This means that the GGSN shall be able to address the HLR based on an E.214, (if CCITT or ITU-T SCCP is used), or E.212 (if ANSI SCCP is used), Mobile Global Title originally derived by the GGSN from the IMSI in the case of inter-PLMN signalling. In the case of intra-PLMN signalling, an SPC may also be used.

If the HLR is in the same PLMN as the GGSN, local translation tables may exist to derive an SPC. For information retrieval via the international PSTN/ISDN signalling network, the Global title must be derived from the IMSI, using the principles contained in CCITT Recommendation E.214 and the Numbering Plan Indicator (NPI) value referenced by the SCCP Specifications. A summary of the translation from the IMSI (CCITT Recommendation E.212) to Mobile Global Title (described in CCITT Recommendation E.214) is shown below:

-
E.212 Mobile Country Code translates to E.164 Country Code;

-
E.212 Mobile Network Code translates to E.164 National Destination Code;

-
E.212 Mobile Subscriber Identification Number (MSIN) is carried unchanged if within the E.164 number maximum length (15 digits). If the Mobile Global Title is more than 15 digits the number is truncated to 15 by deleting the least significant digits.

This translation will be done either at the application or at SCCP level in the GGSN. The Mobile Global Title thus derived will be used to address the HLR.

6.1.3.3.6
Before GPRS location updating completion

When an MS registers for the first time in an SGSN, the SGSN has to initiate the update location dialogue with the MS's HLR and a preceding dialogue for authentication information retrieval if the authentication information must be retrieved from the HLR. When initiating either of these dialogues, the only data for addressing the HLR that the SGSN has available is contained in the IMSI, and addressing information for SCCP must be derived from it. When continuing the established update location dialogue (as with any other dialogue), the SGSN must derive the routeing information towards the HLR from the Calling Party Address received with the first responding CONTINUE message until the dialogue terminating message is received. This means that the SGSN must be able to address the HLR based on:

-
an E.214 (if CCITT or ITU-T SCCP is used) or E.212 (if ANSI SCCP is used) Mobile Global Title originally derived by the SGSN from the IMSI; or

-
an E.164 HLR address; or

-
in the case of intra-PLMN signalling, an SPC.

If the HLR is in the same PLMN as the SGSN, local translation tables may exist to derive an SPC. For authentication information retrieval and location updating via the international PSTN/ISDN signalling network, the Global title must be derived from the IMSI, using the principles contained in CCITT Recommendation E.214 and the Numbering Plan Indicator (NPI) value referenced by the SCCP Specifications. A summary of the translation from the IMSI (CCITT Recommendation E.212) to Mobile Global Title (described in CCITT Recommendation E.214) is shown below:

-
E.212 Mobile Country Code translates to E.164 Country Code;

-
E.212 Mobile Network Code translates to E.164 National Destination Code;

-
E.212 Mobile Subscriber Identification Number (MSIN) is carried unchanged if within the E.164 number maximum length (15 digits). If the Mobile Global Title is more than 15 digits the number is truncated to 15 by deleting the least significant digits.

This translation will be done either at the application or at SCCP level in the SGSN. The Mobile Global Title thus derived will be used to address the HLR.

6.1.3.3.7
After GPRS location updating completion

In this case, the subscriber's Basic MSISDN has been received from the HLR during the subscriber data retrieval procedure as well as the HLR number constituting a parameter of the MAP message indicating successful completion of the update location dialogue. From either of these E.164 numbers the address information for initiating dialogues with the roaming subscriber's HLR can be derived. Also the subscriber's IMSI may be used for establishing the routeing information towards the HLR.

Thus the SCCP address of the roaming subscriber's HLR may be an SPC, or it may be a Global title consisting of the E.164 MSISDN or the E.164 number allocated to the HLR or the E.214 Mobile Global Title derived from the IMSI.

6.1.3.3.8
Query for a Location Request

For a location request from an external client, the GMLC needs to address the home HLR of the target MS to obtain the address of the target MS’s serving MSC. The GMLC uses either the international E.164 MSISDN, the international E.214 number (if CCITT or ITU-T SCCP is used) or the international E.212 number (if ANSI SCCP is used) of the MS as means to route a query to the HLR.

6.1.3.4
The Visitor Location Register (VLR)

There are several cases when the VLR needs to be addressed.

6.1.3.4.1
Inter-VLR information retrieval

When an MS moves from one VLR service area to another, the new VLR may request the IMSI and authentication sets from the previous VLR. The new VLR derives the address of the previous VLR from the Location Area Identification provided by the MS in the location registration request.

6.1.3.4.2
HLR request

The HLR will only request information from a VLR if it is aware that one of its subscribers is in the VLR service area. This means that a location updating dialogue initiated by the VLR has been successfully completed, i.e. the HLR has indicated successful completion of the update location procedure to the VLR.

When initiating dialogues towards the VLR after successful completion of location updating, the routeing information used by the HLR is derived from the E.164 VLR number received as a parameter of the MAP message initiating the update location dialogue. If the VLR is in the same PLMN as the HLR, the VLR may be addressed directly by an SPC derived from the E.164 VLR number. For dialogues via the international PSTN/ISDN signalling network, presence of the E.164 VLR number in the Called Party Address is required.

6.1.3.5
The Interworking MSC (IWMSC) for Short Message Service

The IWMSC is the interface between the mobile network and the network to access to the Short Message Service Centre. This exchange has an E.164 address known in the SGSN or in the MSC.

6.1.3.6
The Equipment Identity Register (EIR)

The EIR address is either unique or could be derived from the IMEI. The type of address is not defined.

6.1.3.7
The Shared Inter Working Function (SIWF)

When the Visited MSC detects a data or fax call and the IWF in the V-MSC cannot handle the required service an SIWF can be invoked. The SIWF is addressed with an E.164 number.

6.1.3.8
The Serving GPRS Support Node (SGSN)

The HLR will initiate dialogues towards the SGSN if it is aware that one of its subscribers is in the SGSN serving area. This means that a GPRS location updating has been successfully completed, i.e., the HLR has indicated successful completion of the GPRS location update to the SGSN. The routeing information used by the HLR is derived form the E.164 SGSN number received as parameter of the MAP message initiating the GPRS update location procedure. If the SGSN is in the same PLMN as the HLR, the SGSN may be addressed directly by an SPC derived from the E.164 SGSN number. For dialogues via the international PSTN/ISDN signalling network, the presence of the E.164 SGSN number in the Called Party Address is required.

When the GMSC initiates dialogues towards the SGSN the SGSN (MAP) SSN (See 3GPP TS 23.003 [17]) shall be included in the called party address. The routeing information used by the GMSC is derived from the E.164 SGSN number received as a parameter of the MAP message initiating the forward short message procedure. If the GMSC does not support the GPRS functionality the MSC (MAP) SSN value shall be included in the called party address.

NOTE:
Every VMSC and SGSN shall have uniquely identifiable application using E.164 numbers, for the purpose of SMS over GPRS when the GMSC does not support the GPRS functionality.

6.1.3.9
The Gateway GPRS Support Node (GGSN)

The GGSN provides interworking with external packet-switched networks, network screens and routing of the Network-Requested PDP Context activation. If a Network-Requested PDP Context activation fails, the HLR will alert the GGSN when the subscriber becomes reachable. The HLR will use the E.164 GGSN number received as parameter of the MAP message reporting the failure.

6.1.3.10
The Gateway MSC (GMSC) for Short Message Service

The GMSC provides interworking with the network to access the Short Message Service Centre, the mobile network and routing of Send Routing Info For SM. The GMSC has on E.164 address known in the HLR, SGSN or MSC.

6.1.3.10A
Void

6.1.3.10A.1
Void

6.1.3.10A.2
Void

6.1.3.10B
The Gateway Mobile Location Centre (GMLC)

The GMLC initiates location requests on behalf of external clients. The E.164 address of the GMLC is provided to an HLR when the GMLC requests a serving MSC address from the HLR for a target MS. The E.164 address of the GMLC is also provided to a serving MSC when the GMLC requests the location of a target MS served by this MSC.

6.1.3.11
Summary table

The following tables summarise the SCCP address used for invoke operations. As a principle, within a PLMN either an SPC or a GT may be used (network operation option), whereas when addressing an entity outside the PLMN the GT must be used. The address type mentioned in the table (e.g. MSISDN) is used as GT or to derive the SPC.

For a response, the originating address passed in the invoke is used as SCCP Called Party Address. For extra-PLMN addressing the own E.164 entity address is used as SCCP Calling Party Address; for intra-PLMN addressing an SPC derived from the entity number may be used instead. When using an SPC, the SPC may be taken directly from MTP.

Table 6.1/1

to

from
fixed net work
HLR
VLR
MSC
EIR
gsmSCF
SIWF
SGSN
GGSN

fixed network
---
E:GT

T:MSISDN
---
---
---
---
---
---
---

Home Location Register
---
---
I:SPC/GT

E:GT

T:VLR NUMBER
---
---
I:SPC/GT

E:GT

T:gsmSCF NUMBER
---
I:SPC/GT

E:GT

T:SGSN

NUMBER
I:SPC/GT

E:GT

T:GGSN

NUMBER

Visitor Location Register
---
I:SPC/GT

E:GT

T:MGT

(outside World Zone 1)/MSISDN

(World Zone 1/)HLR NUMBER

(note)
I:SPC/GT

E:GT

T:VLR NUMBER
---
---
 I:SPC/GT E:GT T:gsmSCF NUMBER
---
---
---

mobile-services switching centre
---
I:SPC/GT

E:GT

T:MSISDN
I:SPC/GT

E:GT

T:VLR NUMBER
I:SPC/GT

E:GT

T:MSC NUMBER
I:SPC/GT

E:GT

T:EIR NUMBER
I:SPC/GT

E:GT

T:gsmSCF NUMBER
I:SPC/GT

E:GT

T:SIWF NUMBER
I:SPC/GT

E:GT

T:SGSN

NUMBER
---

gsm Service Control Function
---
I:SPC/GT

E:GT

T:MSISDN
---
---
---
---
---
---
---

Shared Inter Working Function
---
---
---
I:SPC/GT

E:GT

T:MSC NUMBER
---
---
---
---
---

Serving

GPRS

Support

Node
---
I:SPC/GT

E:GT

T:MGT/

MSISDN/HLR NUMBER
---
I:SPC/GT

E:GT

T:MSC

NUMBER


I:SPC/GT

E:GT

T:EIR

NUMBER
I:SPC/GT

E:GT

T:gsmSCF NUMBER
---
---
---

Gateway

GPRS

Support

Node
---
I:SPC/GT

E:GT

T:MGT
---
---
---
---
---
---
---

Gateway Mobile Location Centre
---
I:SPC/GT

E:GT
T:MSISDN, MGT

(outside World Zone 1) or IMSI

(World Zone 1)

(note)
---
I:SPC/GT

E:GT
T:MSC NUMBER
---
---
---
---
---

I:
Intra-PLMN.

E:
Extra (Inter)-PLMN.

T:
Address Type.

GT:
Global Title.

MGT:
E.214 Mobile Global Title.

SPC:
Signalling Point Code.

NOTE:
For initiating the location updating procedure and an authentication information retrieval from the HLR preceding it, the VLR has to derive the HLR address from the IMSI of the MS. The result can be an SPC or an E.214 Mobile Global Title if CCITT or ITU-T SCCP is used, or IMSI itself if ANSI SCCP is used (ANSI SCCP is used in World Zone 1). When continuing the established update location dialogue (as with any other dialogue) the VLR must derive the routeing information towards the HLR from the Calling Party Address received with the first responding CONTINUE message until the dialogue terminating message is received.


For transactions invoked by the VLR after update location completion, the VLR may derive the information for addressing the HLR from addresses received in the course of the update location procedure (MSISDN or HLR number) or from the IMSI.


When invoking the Restore Data procedure and an authentication information retrieval from the HLR preceding it, the VLR must derive the information for addressing the HLR from the address information received in association with the roaming number request. This may be either the IMSI received as a parameter of the MAP message requesting the Roaming Number or the Calling Party Address associated with the MAP message requesting the Roaming Number.


The gsmSCF shall be addressed using more than one Global Title number. The first Global Title number is used to address a gsmSCF for MAP. The second Global Title number is used to address a gsmSCF for CAP.


For querying the HLR to obtain the VMSC address to support location services, the GMLC has to derive the HLR address from either the MSISDN or IMSI of the target MS. When using the IMSI, the result can be an SPC or an E.214 Mobile Global Title if CCITT or ITU-T SCCP is used, or IMSI itself if ANSI SCCP is used (ANSI SCCP is used in World Zone 1).

Table 6.1/2

to

from

GMLC

fixed network

---

Home Location Register

---

Visitor Location Register

---

Mobile-services Switching Centre

---

gsm Service Control Function

I:SPC/GT

E:GT

T:MSISDN

Shared Inter Working Function

---

Serving

GPRS

Support

Node

---

Gateway

GPRS

Support

Node

---

Gateway Mobile Location Centre



I:
Intra-PLMN.

E:
Extra (Inter)-PLMN.

T:
Address Type.

GT:
Global Title.

MGT:
E.214 Mobile Global Title.

SPC:
Signalling Point Code.

…

…

*** Next Modification ***

7
General on MAP services

…

7.6
Definition of parameters

Following is an alphabetic list of parameters used in the common MAP-services in clause 7.3:

Application context name
7.3.1
Refuse reason
7.3.1

Destination address
7.3.1
Release method
7.3.2

Destination reference
7.3.1
Responding address
7.3.1

Diagnostic information
7.3.4
Result
7.3.1

Originating address
7.3.1
Source
7.3.5

Originating reference
7.3.1
Specific information
7.3.1/7.3.2/7.3.4

Problem diagnostic
7.3.6
User reason
7.3.4

Provider reason
7.3.5



Following is an alphabetic list of parameters contained in this clause:

Absent Subscriber Diagnostic SM
7.6.8.9
Invoke Id
7.6.1.1

Access connection status
7.6.9.3
ISDN Bearer Capability

IST Alert Timer

IST Information Withdrawn

IST Support Indicator
7.6.3.41

7.6.3.66

7.6.3.68

7.6.3.69

Access signalling information
7.6.9.5
Kc
7.6.7.4

Additional Absent Subscriber Diagnostic SM
7.6.8.12
Linked Id
7.6.1.2

Additional Location Estimate
7.6.11.21
LMSI
7.6.2.16

Additional number
7.6.2.46
Location Information
7.6.2.30

Additional signal info

Additional SM Delivery Outcome
7.6.9.10

7.6.8.11
Location update type

Long Forwarded-to Number

Long FTN Supported
7.6.9.6

7.6.2.22A

7.6.2.22B

Age Indicator
7.6.3.72
Lower Layer Compatibility

LSA Information

LSA Information Withdraw
7.6.3.42

7.6.3.56

7.6.3.58

Alert Reason
7.6.8.8
MC Information
7.6.4.48

Alert Reason Indicator
7.6.8.10
MC Subscription Data
7.6.4.47

Alerting Pattern
7.6.3.44
Mobile Not Reachable Reason
7.6.3.51

All GPRS Data
7.6.3.53
Modification request for CSI
7.6.3.81

All Information Sent
7.6.1.5
Modification request for SS Information
7.6.3.82

AN-apdu
7.6.9.1
More Messages To Send
7.6.8.7

APN
7.6.2.42
MS ISDN
7.6.2.17

Authentication set list
7.6.7.1
MSC number
7.6.2.11

B-subscriber Address
7.6.2.36
MSIsdn-Alert
7.6.2.29

B subscriber Number
7.6.2.48
Multicall Bearer Information
7.6.2.52

B subscriber subaddress
7.6.2.49
Multiple Bearer Requested
7.6.2.53

Basic Service Group
7.6.4.40
Multiple Bearer Not Supported
7.6.2.54

Bearer service
7.6.4.38
MWD status
7.6.8.3

Call Barring Data
7.6.3.83
NbrUser
7.6.4.45

Call barring feature
7.6.4.19
Network Access Mode
7.6.3.50

Call barring information
7.6.4.18
Network node number
7.6.2.43

Call Direction
7.6.5.8
Network resources
7.6.10.1

Call Forwarding Data
7.6.3.84
Network signal information
7.6.9.8

Call Info
7.6.9.9
New password
7.6.4.20

Call reference

Call Termination Indicator
7.6.5.1

7.6.3.67
No reply condition timer
7.6.4.7

Called number
7.6.2.24
North American Equal Access

preferred Carrier Id
7.6.2.34

Calling number
7.6.2.25
Number Portability Status
7.6.5.14

CAMEL Subscription Info
7.6.3.78
ODB Data
7.6.3.85

CAMEL Subscription Info Withdraw
7.6.3.38
ODB General Data
7.6.3.9

Cancellation Type
7.6.3.52
ODB HPLMN Specific Data
7.6.3.10

Category
7.6.3.1
OMC Id
7.6.2.18

CCBS Feature
7.6.5.8
Originally dialled number
7.6.2.26

CCBS Request State
7.6.4.49
Originating entity number
7.6.2.10

Channel Type
7.6.5.9
Override Category
7.6.4.4

Chosen Channel
7.6.5.10
P-TMSI
7.6.2.47

Chosen Radio Resource Information
7.6.6.10B
PDP-Address
7.6.2.45

Ciphering mode
7.6.7.7
PDP-Context identifier
7.6.3.55

Cksn
7.6.7.5
PDP-Type
7.6.2.44

CLI Restriction
7.6.4.5
Pre-paging supported
7.6.5.15

CM service type
7.6.9.2
Previous location area Id
7.6.2.4

Complete Data List Included
7.6.3.54
Protocol Id
7.6.9.7

CS Allocation Retention priority
7.6.3.87
Provider error
7.6.1.3

CUG feature
7.6.3.26
QoS-Subscribed
7.6.3.47

CUG index
7.6.3.25
Radio Resource Information
7.6.6.10

CUG info
7.6.3.22
Radio Resource List
7.6.6.10A

CUG interlock
7.6.3.24
Rand
7.6.7.2

CUG Outgoing Access indicator
7.6.3.8
Regional Subscription Data
7.6.3.11

CUG subscription
7.6.3.23
Regional Subscription Response
7.6.3.12

CUG Subscription Flag
7.6.3.37
Relocation Number List
7.6.2.19A

Current location area Id
7.6.2.6
Requested Info
7.6.3.31



Requested Subscription Info
7.6.3.86

Current password
7.6.4.21
Roaming number
7.6.2.19



Roaming Restricted In SGSN Due To Unsupported Feature
7.6.3.49

Deferred MT-LR Data
7.6.11.3
Roaming Restriction Due To Unsupported Feature
7.6.3.13

Deferred MT-LR Response Indicator
7.6.11.2
Current Security Context
7.6.7.8

eMLPP Information
7.6.4.41
Selected RAB ID
7.6.2.56

Encryption Information
7.6.6.9
Service centre address
7.6.2.27

Equipment status
7.6.3.2
Serving Cell Id
7.6.2.37

Extensible Basic Service Group
7.6.3.5
SGSN address
7.6.2.39

Extensible Bearer service
7.6.3.3
SGSN CAMEL Subscription Info
7.6.3.75

Extensible Call barring feature
7.6.3.21
SGSN number
7.6.2.38

Extensible Call barring information
7.6.3.20
SIWF Number

SoLSA Support Indicator
7.6.2.35

7.6.3.57

Extensible Call barring information for CSE
7.6.3.79
SM Delivery Outcome
7.6.8.6

Extensible Forwarding feature
7.6.3.16
SM-RP-DA
7.6.8.1

Extensible Forwarding info
7.6.3.15
SM-RP-MTI
7.6.8.16

Extensible Forwarding information for CSE
7.6.3.80
SM-RP-OA
7.6.8.2

Extensible Forwarding Options
7.6.3.18
SM-RP-PRI
7.6.8.5

Extensible No reply condition timer
7.6.3.19
SM-RP-SMEA
7.6.8.17

Extensible QoS-Subscribed
7.6.3.74
SM-RP-UI
7.6.8.4

Extensible SS-Data
7.6.3.29
Sres
7.6.7.3

Extensible SS-Info
7.6.3.14
SS-Code
7.6.4.1

Extensible SS-Status
7.6.3.17
SS-Data
7.6.4.3

Extensible Teleservice
7.6.3.4
SS-Event
7.6.4.42

External Signal Information
7.6.9.4
SS-Event-Data
7.6.4.43

Failure Cause
7.6.7.9
SS-Info
7.6.4.24

Forwarded-to number
7.6.2.22
SS-Status
7.6.4.2

Forwarded-to subaddress
7.6.2.23
Stored location area Id
7.6.2.5

Forwarding feature
7.6.4.16
Subscriber State
7.6.3.30

Forwarding information
7.6.4.15
Subscriber Status
7.6.3.7

Forwarding Options
7.6.4.6
Super-Charger Supported in HLR
7.6.3.70

GGSN address
7.6.2.40
Super-Charger Supported in Serving Network Entity
7.6.3.71

GGSN number
7.6.2.41
Supported CAMEL Phases in VLR
7.6.3.36

GMSC CAMEL Subscription Info
7.6.3.34
Supported CAMEL Phases in SGSN
7.6.3.36A

GPRS enhancements support indicator
7.6.3.73
Supported GAD Shapes
7.6.11.20

GPRS Node Indicator
7.6.8.14
Supported LCS Capability Sets
7.6.11.17



Suppress Incoming Call Barring
7.6.3.b

GPRS Subscription Data
7.6.3.46
Suppress T-CSI
7.6.3.33



Suppress VT-CSI
7.6.3.a

GPRS Subscription Data Withdraw
7.6.3.45
Suppression of Announcement
7.6.3.32

GPRS Support Indicator
7.6.8.15
Target cell Id
7.6.2.8

Group Id
7.6.2.33
Target location area Id
7.6.2.7

GSM bearer capability
7.6.3.6
Target RNC Id
7.6.2.8A

gsmSCF Initiated Call
7.6.3.c



Guidance information
7.6.4.22
Target MSC number
7.6.2.12

Handover number
7.6.2.21
Teleservice
7.6.4.39

High Layer Compatibility
7.6.3.43
TMSI
7.6.2.2

HLR Id
7.6.2.15
Trace reference
7.6.10.2

HLR number
7.6.2.13
Trace type
7.6.10.3

HO-Number Not Required
7.6.6.7
User error
7.6.1.4

IMEI
7.6.2.3
USSD Data Coding Scheme
7.6.4.36

IMSI
7.6.2.1
USSD String
7.6.4.37

Integrity Protection Information
7.6.6.8
UU Data
7.6.5.12

Inter CUG options
7.6.3.27
UUS CF Interaction
7.6.5.13

Intra CUG restrictions
7.6.3.28
VBS Data
7.6.3.40



VGCS Data
7.6.3.39



VLR CAMEL Subscription Info
7.6.3.35



VLR number
7.6.2.14



VPLMN address allowed
7.6.3.48



Zone Code
7.6.2.28




































…

…

7.6.3
Subscriber management parameters

7.6.3.1
Category

This parameter refers to the calling party category as defined in CCITT Recommendation Q.767.

7.6.3.2
Equipment status

This parameter refers to the status of the mobile equipment as defined in 3GPP TS 22.016 [7].

7.6.3.3
Extensible Bearer service

This parameter may refer to a single bearer service, a set of bearer services or to all bearer services as defined in 3GPP TS 22.002 [3]. This parameter is used only for subscriber profile management. Extensible Bearer service values include all values defined for a Bearer service parameter (7.6.4.38).

7.6.3.4
Extensible Teleservice

This parameter may refer to a single teleservice, a set of teleservices or to all teleservices as defined in 3GPP TS 22.003 [4]. This parameter is used only for subscriber profile management. Extensible Teleservice values include all values defined for a Teleservice parameter (7.6.4.39).

7.6.3.5
Extensible Basic Service Group

This parameter refers to the Basic Service Group either as an extensible bearer service (see clause 7.6.3.3) or an extensible teleservice (see clause 7.6.3.4). This parameter is used only for subscriber profile management. The null value (i.e. neither extensible bearer service nor extensible teleservice) is used to denote the group containing all extensible bearer services and all extensible teleservices.

7.6.3.6
GSM bearer capability

This parameter refers to the GSM bearer capability information element defined in 3GPP TS 24.008 [35].

7.6.3.7
Subscriber Status

This parameter refers to the barring status of the subscriber:

-
service granted;

-
Operator Determined Barring.

7.6.3.8
CUG Outgoing Access indicator

This parameter represents the Outgoing Access as defined in ETS 300 136.

7.6.3.9
Operator Determined Barring General Data

This parameter refers to the set of subscriber features that the network operator or the service provider can regulate. This set only includes those limitations that can be controlled in the VLR or in the SGSN:

-
All outgoing calls barred; (*)

-
International outgoing calls barred; (*)

-
International outgoing calls except those to the home PLMN country barred; (*)

-
Interzonal outgoing calls barred; (*)

-
Interzonal outgoing calls except those to the home PLMN country barred; (*)

-
Interzonal outgoing calls AND international outgoing calls except those directed to the home PLMN country barred; (*)

-
Premium rate (information) outgoing calls barred;

-
Premium rate (entertainment) outgoing calls barred;

-
Supplementary service access barred;

-
Invocation of call transfer barred;

-
Invocation of chargeable call transfer barred;

-
Invocation of internationally chargeable call transfer barred;

-
Invocation of interzonally chargeable call transfer barred;

-
Invocation of call transfer where both legs are chargeable barred.

(*) Only these ODBs are supported by the SGSN. The SGSN applies them only for short message transfer.

7.6.3.10
ODB HPLMN Specific Data

This parameter refers to the set of subscriber features that the network operator or the service provider can regulate only when the subscriber is registered in the HPLMN. This set only includes those limitations that can be controlled in the VLR or in the SGSN:

-
Operator Determined Barring Type 1;

-
Operator Determined Barring Type 2;

-
Operator Determined Barring Type 3;

-
Operator Determined Barring Type 4.

7.6.3.11
Regional Subscription Data

This parameter defines the regional subscription area in which the subscriber is allowed to roam. It consists of a list of Zone Codes (see clause 7.6.2.28).

7.6.3.12
Regional Subscription Response

This parameter indicates either that the regional subscription data cannot be handled or that the current MSC or SGSN area is entirely restricted because of regional subscription.

7.6.3.13
Roaming Restriction Due To Unsupported Feature

This parameter defines that a subscriber is not allowed to roam in the current MSC area. It may be used by the HLR if a feature or service is indicated as unsupported by the VLR.

7.6.3.14
Extensible SS-Info

This parameter refers to all the information related to a supplementary service and is a choice between:

-
extensible forwarding information
(see clause 7.6.3.15);

-
extensible call barring information
(see clause 7.6.3.20);

-
CUG info

(see clause 7.6.3.22);

-
extensible SS-Data

(see clause 7.6.3.29).

7.6.3.15
Extensible forwarding information

This parameter represents the information related to each call forwarding service:

-
the SS-Code of the relevant call forwarding service
(see clause 7.6.4.1);

-
if required, a list of extensible forwarding feature parameters
(see clause 7.6.3.16).


The list may contain one item per Basic Service Group.

7.6.3.16
Extensible forwarding feature

This parameter applies to each combination of call forwarding service and Basic Service Group and contains the following information, as required:

-
extensible Basic Service Group
(see clause 7.6.3.5);

-
extensible SS-Status
(see clause 7.6.3.17);

-
forwarded-to number
(see clause 7.6.2.22);

-
forwarded-to subaddress
(see clause 7.6.2.23);

-
extensible forwarding options
(see clause 7.6.3.18);

-
extensible no reply condition timer
(see clause 7.6.4.19);

-
long forwarded-to number
(see clause 7.6.2.22A).

If a number is required to define the forwarded-to destination then:

-
If the VLR supports Long Forwarded-to Numbers then the long forwarded-to number shall be present and the forwarded-to number shall be absent;

-
If the VLR does not support Long Forwarded-to Numbers then the forwarded-to number shall be present and the long forwarded-to number shall be absent.

7.6.3.17
Extensible SS-Status

This parameter refers to the state information of individual supplementary services as defined in 3GPP TS 23.011 [22].

7.6.3.18
Extensible Forwarding Options

This parameter refers to a set of forwarding options attached to a supplementary service. It contains the following information:

-
notification to forwarding party
(see 3GPP TS 22.082 [10] for the meaning of this parameter);

-
redirection notification to the forwarded-to party
(see 3GPP TS 22.082 [10] for the meaning of this parameter);

-
notification to calling party
(see 3GPP TS 22.082 [10] for the meaning of this parameter);

-
redirecting presentation
(see 3GPP TS 22.082 [10] for the meaning of this parameter);

-
forwarding reason
(see 3GPP TS 22.082 [10] for the meaning of this parameter).

7.6.3.19
Extensible No reply condition timer

This parameter refers to the extensible no reply condition timer for call forwarding on no reply.

7.6.3.20
Extensible Call barring information

This parameter contains for each call barring service:

-
SS-Code
(see clause 7.6.4.1);

-
a list of extensible call barring feature parameters
(see clause 7.6.3.21).


The list may contain one item per Basic Service Group.

7.6.3.21
Extensible Call barring feature

This parameter gives the status of call barring services as applicable to each Basic Service Group. The parameter contains the following information:

-
Extensible Basic Service Group
(see clause 7.6.3.5);

-
provisioned SS-Status
(see clause 7.6.3.17).

7.6.3.22
CUG info

This parameter refers to the overall information required for operation for each CUG:

-
CUG subscriptionList;

-
CUG featureList.

7.6.3.23
CUG subscription

This parameter refers to the set of basic information for each CUG defined in that subscription. The following information is stored:

-
CUG index;

-
CUG interlock;

-
Intra CUG restrictions;

-
Basic Service Group List.

7.6.3.24
CUG interlock

This parameter represents the CUG interlock code defined in ETS 300 138.

7.6.3.25
CUG index

This parameter represents the CUG index defined in ETS 300 138.

7.6.3.26
CUG feature

This parameter contains two parameters that are associated with the Basic Service Group. If the Basic Service Group Code is not present the feature applies to all Basic Services. The following parameters are included:

-
Preferential CUG indicator:

-
indicates which CUG index is to be used at outgoing call set-up using the associated Basic Service Group;

-
Inter CUG Option:

-
describes whether it for the associated Basic Service Group is allowed to make calls outside the CUG and whether incoming calls are allowed;

-
Basic Service Group.

See 3GPP TS 22.085 [13] for meaning of this parameter.

7.6.3.27
Inter CUG options

This parameter indicates the subscribers' ability to make and receive calls outside a specific closed user group. It takes any of the following values:

-
CUG only facility (only calls within CUG are allowed);

-
CUG with outgoing access (calls outside CUG allowed);

-
CUG with incoming access (calls from outside CUG into CUG allowed);

-
CUG with both incoming and outgoing access (all calls allowed).

7.6.3.28
Intra CUG restrictions

This parameter describes whether or not the subscriber is allowed to originate calls to or to receive calls from within the CUG. It can take any of the following values:

-
no CUG restrictions;

-
CUG incoming calls barred;

-
CUG outgoing calls barred.

7.6.3.29
Extensible SS-Data

This parameter refers to the necessary set of information required in order to characterise one supplementary service:

-
SS-Code
(see clause 7.6.4.1);

-
Extensible SS-Status (if applicable)
(see clause 7.6.3.17);

-
Extensible Override subscription option (if applicable)
(see clause 7.6.3.30);

-
Extensible CLI Restriction (if applicable)
(see clause 7.6.3.31);

-
Extensible Basic Service Group Code
(see clause 7.6.3.5).

7.6.3.30
Subscriber State

This parameter indicates the state of the MS as defined in 3GPP TS 23.018 [97].

7.6.3.31
Requested Info

This parameter indicates the subscriber information being requested as defined in 3GPP TS 23.018 [97].

7.6.3.32
Suppression of Announcement

This parameter indicates if the announcement or tones shall be suppressed as defined in 3GPP TS 23.078.

7.6.3.33
Suppress T-CSI

This parameter is used to suppress the invocation of terminating CAMEL services.

7.6.3.34
GMSC CAMEL Subscription Info

This parameter contains CAMEL subscription information, i.e. O-CSI and/or D-CSI and/or T-CSI, which indicates to the GMSC that originating and/or terminating CAMEL services shall be invoked for the incoming call.

7.6.3.35
VLR CAMEL Subscription Info

This parameter identifies the subscriber as having CAMEL services that are invoked in the MSC or VLR.

7.6.3.36
Supported CAMEL Phases in the VLR

This parameter indicates which phases of CAMEL are supported in the VLR.

7.6.3.36A
Supported CAMEL Phases in the SGSN

This parameter indicates which phases of CAMEL are supported in the SGSN.

7.6.3.37
CUG Subscription Flag

This parameter indicates a that a subscriber with a T-CSI also has a CUG subscription. It is defined in 3GPP TS 23.078. 

7.6.3.38
CAMEL Subscription Info Withdraw

This parameter indicates that CAMEL Subscription Info shall be deleted from the VLR or SGSN.

7.6.3.39
Voice Group Call Service (VGCS) Data

This parameter refers to one or more groups a subscriber may be a member of for voice group calls.

7.6.3.40
Voice Broadcast Service (VBS) Data

This parameter refers to one or more groups a subscriber may be a member of for the voice broadcast service. Per group it is further indicated whether the subscriber is only allowed to listen to respective group calls or whether he is in addition entitled to initiate respective voice broadcast calls.

7.6.3.41
ISDN bearer capability

This parameter refers to the ISDN bearer capability information element defined in 3GPP TS 29.007 [56].

7.6.3.42
Lower layer Compatibility

This parameter refers to the lower layer compatibility information element defined in 3GPP TS 24.008 [35].

7.6.3.43
High Layer Compatibility

This parameter refers to the high layer compatibility information element defined in 3GPP TS 24.008 [35].

7.6.3.44
Alerting Pattern

This parameter is an indication that can be used by the MS to alert the user in a specific manner in case of mobile terminating traffic (switched call or USSD). That indication can be an alerting level or an alerting category.

7.6.3.45
GPRS Subscription Data Withdraw

This parameter indicates that GPRS Subscription Data shall be deleted from the SGSN.

7.6.3.46
GPRS Subscription Data

This parameter refers to the list of PDP-Contexts that subscriber has subscribed to.

7.6.3.47
QoS-Subscribed

This parameter indicates the quality of service subscribed for a certain service. It is defined in 3GPP TS 23.060 [104].

7.6.3.48
VPLMN address allowed

This parameter specifies whether the MS is allowed to use a dynamic address allocated in the VPLMN. It is defined in 3GPP TS 23.060 [104].

7.6.3.49
Roaming Restricted In SGSN Due To Unsupported Feature

This parameter defines that a subscriber is not allowed to roam in the current SGSN area. It may be used by the HLR if a feature or service is indicated as unsupported by the SGSN.

7.6.3.50
Network Access Mode

This parameter is defined in 3GPP TS 23.108. 

7.6.3.51
Mobile Not Reachable Reason

This parameter stores the reason for the MS being absent when an attempt to deliver a short message to an MS fails at the MSC, SGSN or both. It is defined in 3GPP TS 23.140.

7.6.3.52
Cancellation Type

This parameter indicates the reason of location cancellation. It is defined in 3GPP TS 23.060 [104].

7.6.3.53
All GPRS Data

This parameter indicates to the SGSN that all GPRS Subscription Data shall be deleted for the subscriber.

7.6.3.54
Complete Data List Included

This parameter indicates to the SGSN that the complete GPRS Subscription Data stored for the Subscriber shall be replaced with the GPRS Subscription Data received.

7.6.3.55
PDP Context Identifier

This parameter is used to identify a PDP context for the subscriber.

7.6.3.56
LSA Information

This parameter refers to one or more localised service areas a subscriber may be a member of, together with the priority, the preferential access indicator, the active mode support indicator and active mode indication of each localised service area. The access right outside these localised service areas is also indicated.

7.6.3.57
SoLSA support indicator

This parameter indicates that the VLR or the SGSN supports SoLSA subscription.

7.6.3.58
LSA Information Withdraw

This parameter indicates that LSA information shall be deleted from the VLR or the SGSN.

7.6.3.59
LMU Indicator

This parameter indicates the presence of an LMU.

7.6.3.60
LCS Information

This parameter defines the LCS related information for an MS subscriber and contains the following components:

-
GMLC List
(see clause 7.6.3.61).

-
LCS Privacy Exception List
(see clause 7.6.3.62).

-
MO-LR List
(see clause 7.6.3.65A).

7.6.3.61
GMLC List

This parameter contains the addresses of all GMLCs that are permitted to issue a non-call related or call related MT-LR location request for this MS. Usage of this parameter is defined in 3G TS 23.271.

7.6.3.62
LCS Privacy Exception List

This parameter defines the classes of LCS Client that are allowed to locate any target MS. For each class, the following information is provided:

-
SS-Code
(see clause 7.6.4.1);

-
a list of LCS privacy exception parameters
(see clause 7.6.3.63).

7.6.3.63
LCS Privacy Exception Parameters

This parameter gives the status of each LCS privacy exception class and any additional parameters relevant to this class. The parameter contains the following information:

-
provisioned SS-Status
(see clause 7.6.3.17);

-
privacy notification to MS user
(see clause 7.6.3.65B);

-
external client List
(see clause 7.6.3.64);

-
internal client List
(see clause 7.6.3.65).

7.6.3.64
External Client List 

This parameter is only applicable to the non-call related privacy class and call related privacy class, and gives the identities of the external clients that are allowed to locate a target MS for a MT-LR. Each identity is an international (e.g.E.164) address. For each identified external client, GMLC restrictions may be defined. It may also be indicated if the MS shall be notified of a non-restricted MT-LR from each identified LCS client and, if so, whether notification only or notification with privacy verification shall apply. Usage of this parameter is defined in 3G TS 23.271.

7.6.3.65
Internal Client List 

This parameter is only applicable to the PLMN operator privacy class and gives the identities of the internal PLMN operator clients that are allowed to locate a target MS for an NI-LR or MT-LR. Usage of this parameter is defined in 3G TS 23.271.

7.6.3.65A
MO-LR List

This parameter defines the classes of MO-LR for which a subscription exists for a particular MS. For each class, the following information is provided:

-
SS-Code
(see clause 7.6.4.1).
7.6.3.65B
Privacy Notification to MS User

This parameter is applicable to the non-call related privacy class and call related privacy class. For non-call/call related privacy class it indicates whether the MS user shall be notified for a non-call/call related MT-LR from any value added LCS client when the MT-LR is restricted and be enabled to accept or override the restriction.  Usage of this parameter is defined in 3G TS 23.271.

7.6.3.65C
GMLC List Withdraw

This parameter indicates whether the subscriber’s LCS GMLC list shall be deleted from the VLR or SGSN.
7.6.3.66
IST Alert Timer

This parameter indicates the IST Alert Timer value that must be used in the MSC to inform the HLR about the call activities that the subscriber performs. Units are minutes.

7.6.3.67
Call Termination Indicator

This parameter indicates whether the MSC shall terminate a specific ongoing call, or all the call activities related to a specified subscriber.

7.6.3.68
IST Information Withdraw

This parameter indicates that IST information shall be deleted from the VMSC.

7.6.3.69
IST Support Indicator

This parameter indicates the degree of IST functionality supported by the MSC (Visited MSC or Gateway MSC). It can take one of the following values:

-
Basic IST functionality;

-
IST command service (in addition to the basic IST functionality and including the ability to terminate all calls being carried for the identified subscriber).

7.6.3.70
Super-Charger Supported In HLR

This parameter is used by the HLR to indicate support of the Super-Charger functionality and an indication of the age of the subscription data stored in the HLR.

7.6.3.71
Super-Charger Supported In Serving Network Entity

This parameter is used to indicate support of the Super-Charger functionality by the originating entity and to indicate either that subscription data is required or the date and time of the last know subscriber data modification.

7.6.3.72
Age Indicator

This parameter is used by the HLR to determine the validity of the subscription data retained by the serving network entity in a Super-Charged network.

7.6.3.73
GPRS enhancements support indicator

This parameter indicates to the HLR that the SGSN supports GPRS enhancements.

7.6.3.74
Extensible QoS-Subscribed

This parameter indicates the enhanced QoS subscribed for a certain service. It is defined in 3G TS 23.060. This parameter is an extension to QoS-Subscribed.

7.6.3.75
SGSN CAMEL Subscription Info

This parameter identifies the subscriber as having CAMEL services that are invoked in the SGSN.

7.6.3.76
MO-SMS-CSI

 This parameter identifies the subscriber as having mobile originating SMS CAMEL services as defined in 3GPP TS 23.078. For the CAMEL phase 3 the MO-SMS-CSI is the same as the SMS-CSI.
7.6.3.xx
MT-SMS-CSI

This parameter identifies the subscriber as having mobile terminating SMS CAMEL services as defined in 3GPP TS 23.078.

7.6.3.77
GPRS-CSI

This parameter identifies the subscriber as having GPRS CAMEL services as defined in 3GPP TS 23.078.

7.6.3.78
CAMEL subscription info

This parameter indicates the CSI that can be controlled by CSE.

7.6.3.79
Extensible Call barring information for CSE

This parameter contains for each call barring service for CSE:

-
SS-Code;

-
a list of extensible call barring feature parameters.


The list may contain one item per Basic Service Group.

-
password;

-
wrong password attempt counter;

-
notification-to-CSE flag.

7.6.3.80
Extensible Forwarding information for CSE

This parameter represents the information for CSE related to each call forwarding service:

-
the SS-Code of the relevant call forwarding service;

-
if required, a list of extensible forwarding feature parameters;

-
the list may contain one item per Basic Service Group;

-
notification-to-CSE flag.

7.6.3.81
Modification Request for CSI

This parameter indicates the CAMEL subscription information to be modified by CSE.

7.6.3.82
Modification Request for SS Information

This parameter indicates the call forwarding and call barring supplementary service data to be modified by CSE.

7.6.3.83
Call Barring Data

This parameter contains the extensible call barring feature list (see clause 7.6.3.21) and Notification to CSE flag.

7.6.3.84
Call Forwarding Data

This parameter contains the extensible call forwarding feature list (see clause 7.6.3.16) and Notification to CSE flag.

7.6.3.85
ODB Data

This parameter contains the ODB general data, ODB HPLMN specific data and Notification to CSE flag.

7.6.3.86
Requested Subscription Info

This parameter indicates the subscription information being requested.

7.6.3.87
CS Allocation/Retention priority
This parameter indicates the allocation/retention priority for Circuit Switched (CS). It corresponds to the allocation/retention priority that is defined in 3G TS 23.107.
7.6.3.a
Suppress VT-CSI

This parameter is used to suppress the invocation of terminating CAMEL services at the VMSC.

7.6.3.b
Suppress Incoming Call Barring

This parameter is used to suppress the invocation of Incoming Call Barrings.

7.6.3.c
gsmSCF Initiated Call

This parameter is used to indicate that the call was initiated by the gsmSCF.

…

…

7.6.5
Call parameters

7.6.5.1
Call reference number

This parameter refers to a call reference number allocated by a call control MSC.

7.6.5.2
Interrogation type

This parameter refers to the type of interrogation for routing information which is sent from a GMSC to an HLR. It can take either of two values:

-
basic call (for information to route a call before the call has been extended to the VMSC of the called party);

-
forwarding (for information to route the call to the forwarded-to destination after the VMSC of the forwarding party has requested the GMSC to resume handling of the call.

7.6.5.3
OR interrogation

This parameter indicates that the GMSC which interrogated the HLR for routeing information is not in the same PLMN as the HLR, and therefore that the call will potentially be optimally routed.

7.6.5.4
OR capability

This parameter indicates the phase of OR which the GMSC supports.

7.6.5.5
Forwarding reason

This parameter indicates the reason for which the call is to be forwarded. It can take one of three values:

-
busy subscriber;

-
mobile subscriber not reachable;

-
no subscriber reply.

7.6.5.6
Forwarding interrogation required

This parameter indicates that if the VMSC of the forwarding subscriber requests the GMSC to resume handling of the call the GMSC shall interrogate the HLR for forwarding information.

7.6.5.7
O-CSI

This parameter identifies the subscriber as having originating CAMEL services as defined in 3GPP TS 23.078.

7.6.5.7A
D-CSI

This parameter identifies the subscriber as having originating CAMEL dialled services as defined in 3GPP TS 23.078.

7.6.5.7B
T-CSI

This parameter identifies the subscriber as having terminating CAMEL services in the GMSC, as defined in 3GPP TS 23.078.

7.6.5.7C
VT-CSI

This parameter identifies the subscriber as having terminating CAMEL services in the VMSC, as defined in 3GPP TS 23.078.

7.6.5.8
Call Direction

This parameter is used to indicate the direction of the call.

7.6.5.9
Channel Type

This parameter is the result of a Channel Mode Modification for TS 61/62. It contains the changed Air Interface User Rate. The information is sent from the SIWFS to the MSC to assign the correct radio resource. This parameter is defined in 3GPP TS 48.008 [49].

7.6.5.10
Chosen Channel

This parameter is sent from the MSC to the SIWFS to adjust the interworking unit to the assigned radio resources. This parameter is defined in 3GPP TS 48.008 [49].

7.6.5.11
CCBS Feature

This parameter corresponds to the 'CCBS Description' parameter in 3G TS 23.093. It refers to the necessary set of information required in order to characterise a certain CCBS request. The parameter may contain the following information:

-
CCBS Index
(see 3G TS 23.093 for the use of this parameter);

-
B-subscriber number
(see clause 7.6.2.48);

-
B-subscriber subaddress
(see clause 7.6.2.49);

-
Basic Service Group Code
(see clause 7.6.4.40).

7.6.5.12
UU Data

This parameter includes User-To-User Data. It is defined in 3GPP TS 23.087.

7.6.5.13
UUS CF Interaction

This parameter indicates if the call forwarding or call deflection has been activated after UUS1 request has been accepted . It is defined in 3GPP TS 23.087.

7.6.5.14
Number Portability Status

This parameter indicates the number portability status of subscriber. See 3GPP TS 23.066 [108].

7.6.5.15
Pre-paging supported

This parameter indicates that the entity which sent it supports pre-paging.
…

…

*** Next Modification ***

8
Mobility services

…

…

8.1.8
MAP-NOTE-MM-EVENT

8.1.8.1
Definition

This service is used between the VLR or SGSN and the gsmSCF when for a subscriber a mobility management event has been processed successfully, that subscriber is provisioned with M-CSI or MG-CSI and the relevant mobility management event is marked for reporting.

8.1.8.2
Service primitives

The service primitives are shown in table 8.1/8.

Table 8.1/8: MAP_NOTE_MM_EVENT parameters

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

Event Met
M
M(=)



Service Key
M
M(=)



IMSI
M
M(=)



Basic MSISDN
M
M(=)



Location Information
C
C(=)



LSA Identity
C
C(=)



Supported CAMEL Phases
M
M(=)



User error


C
C(=)

Provider error



O

8.1.8.3
Parameter use

Event Met
This parameter indicates the mobility management event that has lead to the notification. It shall have one of the following values:

-
Location update in the same VLR service area;

-
Location update to another VLR service area;

-
IMSI attach;

-
MS initiated IMSI detach (explicit detach);

-
Network initiated IMSI detach (implicit detach).

Service Key

See clause 7.6.x.

IMSI

See clause 7.6.x.

Basic MSISDN

See clause 7.6.x.

Location Information

See clause 7.6.x. This information shall be sent, if available.

LSA Identity

See clause 7.6.x. This information shall be sent, if available.

Supported CAMEL Phases

See clause 7.6.x. This information shall always be sent.
User error

This parameter is sent by the receiving entity when an error is detected. It shall have one of the following values:

-
Data Missing;

-
Unexpected Data Value;

-
Unknown Subscriber;

-
MM-EventNotSupported.
Provider error

This is defined in clause 7.6.1.

…

…

8.8
Subscriber management services

8.8.1
MAP-INSERT-SUBSCRIBER-DATA service

8.8.1.1
Definition

This service is used by an HLR to update a VLR with certain subscriber data in the following occasions:

-
the operator has changed the subscription of one or more supplementary services, basic services or data of a subscriber. Note that in case of withdrawal of a Basic or Supplementary service this primitive shall not be used;

-
the operator has applied, changed or removed Operator Determined Barring;

-
the subscriber has changed data concerning one or more supplementary services by using a subscriber procedure;

-
the HLR provides the VLR with subscriber parameters at location updating of a subscriber or at restoration. In this case, this service is used to indicate explicitly that a supplementary service is not provisioned, if the supplementary service specification requires it. The only supplementary services which have this requirement are the CLIR and COLR services. Network access mode is provided only in restoration. If the Super-Charger functionality is supported the HLR may not need to provide the VLR with subscriber parameters at location updating of a subscriber. See TS 23.116.

Also this service is used by an HLR to update an SGSN with certain subscriber data in the following occasions:

-
if the GPRS subscription has changed;

-
if the network access mode is changed;

-
the operator has applied, changed or removed Operator Determined Barring;

-
the subscriber has changed data concerning one or more supplementary services by using a subscriber procedure;

-
the HLR provides the SGSN with subscriber parameters at GPRS location updating of a subscriber. If the Super‑Charger functionality is supported the HLR may not need to provide the SGSN with subscriber parameters. See 3G TS 23.116.

It is a confirmed service and consists of the primitives shown in table 8.8/1.

8.8.1.2
Service primitives

Table 8.8/1: MAP-INSERT-SUBSCRIBER-DATA

Parameter name
Request
Indication
Response
Confirm

Invoke Id
M
M(=)
M(=)
M(=)

IMSI
C
C(=)



MSISDN
C
C(=)



Category
C
C(=)



Subscriber Status
C
C(=)



Bearer service List
C
C(=)
C
C(=)

Teleservice List
C
C(=)
C
C(=)

Forwarding information List
C
C(=)



Call barring information List
C
C(=)



CUG information List
C
C(=)



SS-Data List
C
C(=)



eMLPP Subscription Data
C
C(=)



MC-Subscription Data
C
C(=)



Operator Determined Barring General data
C
C(=)
C
C(=)

Operator Determined Barring HPLMN data
C
C(=)



Roaming Restriction Due To Unsupported Feature
C
C(=)



Regional Subscription Data
C
C(=)



VLR CAMEL Subscription Info
C
C(=)



Voice Broadcast Data
C
C(=)



Voice Group Call Data
C
C(=)



Network access mode
C
C(=)



GPRS Subscription Data
C
C(=)



Roaming Restricted In SGSN Due To Unsupported Feature
C
C(=)



North American Equal Access preferred Carrier Id List
U
C(=)



SGSN CAMEL Subscription Info
C
C(=)



LSA Information
C
C(=)



IST Alert Timer
C
C(=)



SS-Code List


C
C(=)

LMU Identifier
C
C(=)



LCS Information
C
C(=)



CS Allocation/Retention priority
C
C(=)



Super-Charger Supported In HLR
C
C(=)



Regional Subscription Response


C
C(=)

Supported CAMEL Phases


C
C (=)

User error


U
C(=)

Provider error



O

8.8.1.3
Parameter use

All parameters are described in clause 7.6. The following clarifications are applicable:

Network access mode

This parameter defines if the subscriber has access to MSC/VLR and/or to SGSN. This parameter is used by SGSN and MSC/VLR. In VLR, the parameter is used only as part of Restore Data Procedure and the parameter is not stored in the VLR. This parameter shall always be sent to the SGSN as part of the GPRS subscriber data at GPRS location updating. It shall be sent to the SGSN if it is changed as a result of administrative action.

IMSI

It is only included if the service is not used in an ongoing transaction (e.g. location updating). This parameter is used by the VLR and the SGSN.

MSISDN

It is included either at location updating or when it is changed. The MSISDN sent shall be the basic MSISDN. This parameter is used by the VLR and the SGSN.

Category

It is included either at location updating or when it is changed. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Subscriber Status

It is included either at location updating or when it is changed.

To apply, remove or update Operator Determined Barring Categories the Subscriber Status is set to Operator Determined Barring. In this case ODB General Data shall also be present. If the Operator Determined Barring applies and the subscriber is registered in the HPLMN and HPLMN specific Operator Determined Barring applies then ODB HPLMN Specific Data shall also be present.

To remove all Operator Determined Barring Categories the Subscriber Status shall be set to "Service Granted". This parameter is used by the VLR and the SGSN.

Bearer service List

A list of Extensible Bearer service parameters (Extensible Bearer service is defined in clause 7.6). An Extensible Bearer service parameter must be the code for an individual Bearer service, except in the cases described below.

The codes for the Bearer service groups "allAlternateSpeech-DataCDA" and "allAlternateSpeech-DataCDS" shall, if applicable, be sent from the HLR to the VLR as a pair. The codes for the Bearer service groups "allSpeechFollowedByDataCDA" and "allSpeechFollowedByDataCDS" shall, if applicable, be sent from the HLR to the VLR as a pair.

If it is included in the Request/Indication, it includes either all Extensible Bearer services subscribed (at location updating or at restoration) or only the ones added (at subscriber data modification).

If the VLR receives an Indication containing any Extensible Bearer service parameters which it does not support/allocate it returns them in the response to the HLR and discards the unsupported Extensible Bearer services (no error is sent back), except in the cases described below.

If the VLR receives the codes for the Bearer service groups "allSpeechFollowedByDataCDA" and "allSpeechFollowedByDataCDS" and supports one or more of the circuit-switched synchronous or asynchronous data rates specified for simple data bearer services, it shall accept the bearer service codes, and not return them in the response to the HLR. If the VLR does not support any of the circuit-switched synchronous or asynchronous data rates specified for simple data bearer services, and receives the pair of codes for "allAlternateSpeech-DataCDA" and "allAlternateSpeech-DataCDS" or the pair of codes for "allSpeechFollowedByDataCDA" and "allSpeechFollowedByDataCDS", it shall reject the pair of codes by returning them in the response to the HLR. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Teleservice List

A list of Extensible Teleservice parameters (Extensible Teleservice is defined in clause 7.6). An Extensible Teleservice parameter must be the code for an individual Teleservice.

If it is included in the Request/Indication, it contains either all Extensible Teleservices subscribed (at location updating or at restoration) or the ones added (at subscriber data modification). Only the Extensible Teleservices that are relevant to the node at which the message is received should be included in the Teleservice List.

If the VLR or the SGSN receives an Indication containing any Extensible Teleservice parameters which it does not support/allocate it returns them in the response to the HLR and discards the unsupported Extensible Teleservices (no error is sent back). This parameter is used by the VLR and the SGSN.

Forwarding information List

A list of Extensible Forwarding information parameters (Extensible Forwarding information is defined in clause 7.6). It includes Call Forwarding services either at location updating or at restoration or when they are changed. Each Extensible Forwarding information parameter shall be treated independently of all other parameters in the primitive.

The Extensible Forwarding information shall include the SS-Code for an individual call forwarding supplementary service. The Extensible Forwarding information shall contain one or more Extensible Forwarding Features (Extensible Forwarding Feature is defined in clause 7.6).

The Extensible Forwarding Feature may include an Extensible Basic Service Group. This shall be interpreted according to the rules in clause 8.8.1.4.

The Extensible Forwarding Feature shall contain an Extensible SS-Status parameter.

If the Extensible SS-Status indicates that call forwarding is registered then (except for call forwarding unconditional) the Extensible Forwarding Feature shall contain a number to define the forwarded-to destination and, if available, the forwarded-to subaddress. In other states the forwarded-to number and, if applicable, the forwarded-to subaddress shall not be included. For call forwarding unconditional the forwarded-to number and, if applicable, the forwarded-to subaddress shall not be included. If the VLR does not receive a forwarded-to subaddress then it shall assume that a forwarded-to subaddress has not been registered.

The Extensible Forwarding Feature shall contain the extensible forwarding options (except for call forwarding unconditional where the extensible forwarding options shall not be included). Bits 3 and 4 of the extensible forwarding options shall be ignored by the VLR, and may be set to any value by the HLR.

For call forwarding on no reply: If the extensible SS-Status indicates that call forwarding is registered then the Extensible Forwarding Feature shall contain an extensible no reply condition timer. In other states the no reply condition timer shall not be included.

For call forwarding services other than call forwarding on no reply: The Extensible Forwarding Feature shall not contain a no reply condition timer.

If the VLR receives an Indication containing any Call Forwarding service codes which it does not support/allocate it returns them to the HLR in the parameter SS-Code List and discards the unsupported Call Forwarding service codes (no error is sent back). This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Call barring information List

A list of Extensible Call barring information parameters (Extensible Call barring information is defined in clause 7.6). It includes Call Barring services either at location updating or at restoration or when they are changed. Each Extensible Call barring information parameter shall be treated independently of all other parameters in the primitive.

The Extensible Call barring information shall include the SS-Code for an individual call barring supplementary service. The Extensible Call barring information shall contain one or more Extensible Call Barring Features (Extensible Call Barring Feature is defined in clause 7.6).

The Extensible Call Barring Feature may include an Extensible Basic Service Group. This shall be interpreted according to the rules in clause 8.8.1.4.

The Extensible Call Barring Feature shall contain an extensible SS-Status parameter.

If the VLR receives an Indication containing any Extensible Call Barring service codes which it does not support/allocate it returns them to the HLR in the parameter SS-Code List and discards the unsupported Extensible Call Barring service codes (no error is sent back). This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

CUG information List

A list of CUG information list parameters (CUG information is defined in clause 7.6). It includes CUG information either at location updating or at restoration or when it is changed.

At location updating, restoration or when there is a change in CUG data, the HLR shall include the complete CUG‑SubscriptionList and, if there are options per basic group, it shall also include the complete CUG-FeatureList. If there are not options per extensible basic service group the CUG-FeatureList shall not be included.

In any dialogue, the first insertSubscriberData message which contains CUG information shall include a non-empty CUG-SubscriptionList.

When the VLR receives CUG data it shall replace the stored CUG data with the received data set.

If CUG-FeatureList is omitted in the Insert Subscriber Data operation VLR shall interpret that no options per extensible basic service group exist, and then it shall apply the default values i.e. no outgoing access, no incoming access, no preferential CUG exists.

If CUG-Feature is received without preferential CUG, the VLR shall interpret that no preferential CUG applies.

If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value.

Note that data consistency between CUG subscription data and CUG feature data is the responsibility of the HLR.

If the VLR does not support the CUG service it returns its code to the HLR in the parameter SS-Code List and discards the received information (no error is sent back). This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

SS-Data List

A list of Extensible SS-Data parameters (Extensible SS-Data is defined in clause 7.6). It is sent for any other supplementary service than Call Forwarding, Call Barring, CUG and eMLPP either at location updating or at restoration or when they are changed. Each SS-Data parameter shall be treated independently of all other parameters in the primitive.

The Extensible SS-Data shall include the SS-Code for an individual supplementary service.

The Extensible SS-Data shall contain an Extensible SS-Status parameter and any subscription options that are applicable to the service defined by the SS-Code.

The SS-Data may include a Basic Service Group List. This shall be interpreted according to the rules in clause 8.8.1.4.

If the VLR receives an Indication containing any supplementary service codes which it does not support/allocate it returns them to the HLR in the parameter SS-Code List and therefore discards the unsupported service codes received (no error is sent back)

This parameter is used by the SGSN only for LCS. If the SGSN receives an Indication containing any supplementary service codes (either LCS related or not) which it does not support/allocate then it discards them. 
Operator Determined Barring General data

If it is included in a Request/Indication, it includes all the Operator Determined Barring categories that may be applied to a subscriber registered in any PLMN. This parameter is only included in a Request/Indication when the parameter Subscriber Status is set to the value Operator Determined Barring. Note that all General Operator Determined Barring Categories shall be set to their actual status.

If the VLR or the SGSN receives an Indication containing Operator Determined Barring General Data which shows that the subscriber is subject to barring not supported / not allocated by the VLR or by the SGSN, it returns Operator Determined Barring General Data in the response to the HLR to show the barring categories which are not supported / not allocated by the VLR or by the SGSN. This parameter is used by the VLR and the SGSN.

Operator Determined Barring HPLMN data

It includes all the Operator Determined Barring categories that may be applied only to a subscriber registered in the HPLMN. Therefore, it shall only be transferred to the VLR or to the SGSN when the subscriber is roaming into the HPLMN and when the parameter Subscriber Status is set to the value Operator Determined Barring. Note that all HPLMN Operator Determined Barring Categories shall be set to their actual status.

If Subscriber Status is set to the value Operator Determined Barring and no Operator Determined Barring HPLMN data is present then the VLR or the SGSN shall not apply any HPLMN specific ODB services to the subscriber. This parameter is used by the VLR and the SGSN.

eMLPP Subscription Data

If included in the Insert Subscriber Data request this parameter defines the priorities the subscriber might apply for a call (as defined in clause 7.6). It contains both subparameters of eMLPP.

If the VLR does not support the eMLPP service it returns its code to the HLR in the parameter SS-Code List and therefore discards the received information (no error is sent back).

eMLPP subscription data that have been stored previously in a subscriber data record in the VLR are completely replaced by the new eMLPP subscription data received in a MAP_INSERT_SUBSCRIBER_DATA during either an Update Location or Restore Data procedure or a stand alone Insert Subscriber data procedure. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

MC Subscription Data

If included in the Insert Subscriber Data request, this parameter provides the MC Subscription Data as defined in clause 7.6.

If the VLR does not support the MC service, it returns its code to the HLR in the parameter SS-Code List and therefore discards the received information (no error is sent back).

MC subscription data that have been stored previously in a subscriber data record in the VLR are completely replaced by the new MC subscription data received in a MAP_INSERT_SUBSCRIBER_DATA during either an Update Location or Restore Data procedure or a stand alone Insert Subscriber data procedure. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Roaming Restriction Due To Unsupported Feature

The HLR may decide to include this parameter in the request if certain services or features are indicated as not supported by the MSC/VLR (e.g. Advice of Charge Charging Level).

If this parameter is sent to the VLR the MSC area is restricted by the HLR and the VLR. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Regional Subscription Data

If included in the Insert Subscriber Data request this parameter defines the subscriber's subscription area for the addressed VLR or for the addressed SGSN (as defined in clause 7.6). It contains the complete list of up to 10 Zone Codes that apply to a subscriber in the currently visited PLMN. The HLR shall send only those Zone Codes which are stored against the CC and NDC of the VLR or the CC and NDC of the SGSN to be updated.

NOTE:
Support of this parameter is a network operator option and it will not be sent to networks which do not support Regional Subscription.

Regional subscription data that have been stored previously in a subscriber data record in the VLR or in the SGSN are completely replaced by the regional subscription data received in an Insert Subscriber Data indication during either an Update Location or Restore Data procedure or a stand alone Insert Subscriber data procedure.

After the regional subscription data are inserted the VLR or the SGSN shall derive whether its location areas are allowed or not. If the whole MSC or SGSN area is restricted it will be reported to HLR by returning the Regional Subscription Response.

The VLR or the SGSN returns a Regional Subscription Response indicating that a problem with the Zone Code has been detected in one of the following cases:

-
Too Many Zone Codes: more than 10 Zone Codes are to be stored in the VLR or in the SGSN.

-
Regional Subscription Not Supported by the VLR or the SGSN.

-
Zone Codes Conflict: the VLR or the SGSN detects that the zone codes indicate conflicting service permission for a location area.

Zone codes which have no mapping to location areas shall be ignored.

If a sequence of MAP_INSERT_SUBSCRIBER_DATA services is used during a dialogue, Regional Subscription Data shall be accepted only in one service. Regional Subscription Data received in a subsequent service shall be rejected with the error Unexpected Data Value.

If Regional Subscription Data are not included in any MAP_INSERT_SUBSCRIBER_DATA service, there is no restriction of roaming due to Regional Subscription. This parameter is used by the VLR and the SGSN.

Voice Broadcast Data
This parameter contains a list of group id's a user might have subscribed to; (VBS-Data is defined in clause 7.6). It includes VBS information either at location updating or at restoration or when it is changed.

At location updating, restoration or when there is a change in VBS data, the HLR shall include the complete VBS-Data.

When the VLR receives VBS-Data within a dialogue it shall replace the stored VBS-data with the received data set. All subsequent VBS-data received within this dialogue shall be interpreted as add-on data.

If VBS-data is omitted in the Insert Subscriber Data operation the VLR shall keep the previously stored VBS data.

If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

Voice Group Call Data
This parameter contains a list of group id's a user might have subscribed to; see clause 7.6.

At location updating, restoration or when there is a change in VGCS data, the HLR shall include the complete VGCS‑Data.

When the VLR receives VGCS-Data within a dialogue it shall replace the stored VGCS-Data with the received data set. All VGCS-Data received within this dialogue shall be interpreted as add-on data.

If VBCS-Data is omitted in the Insert Subscriber Data operation the VLR shall keep the previously stored VGCS-Data.

If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

North American Equal Access preferred Carrier Id List
A list of the preferred carrier identity codes that are subscribed to.

When the VLR receives this parameter from the HLR, it shall replace the previously stored preferred carrier identity codes with the received ones. It is not possible to delete all the preferred carrier identity codes from the VLR using this service. To delete all the preferred carrier identity codes from the VLR, the HLR shall use the MAP_CANCEL_LOCATION service.

LSA Information

If included in the ISD request, this parameter contains a list of localised service area identities a user might have subscribed to together with the priority, the preferential access indicator, the active mode support indicator and active mode indication of each localised service area; see clause 7.6. The access right outside these localised service areas is also indicated. In all cases mentioned below, the LSA information shall only include LSA Data applicable to the VPLMN where the Subscriber is located. The VLR number, received in the MAP-UPDATE_LOCATION primitive, or the SGSN number, received in the MAP_UPDATE_GPRS_LOCATION primitive, can be used, alongside data stored in the HLR, to determine the LSA Data applicable to the VPLMN.

At restoration, location updating or GPRS location updating the HLR shall include the complete set of applicable LSA Information.

When there is a change in LSA data the HLR shall include at least the new and/or modified LSA data.

When there is a change in the access right outside the localised service areas the HLR shall include the LSA only access indicator.

When the SGSN or the VLR receives LSA information within a dialogue it shall check if the received data has to be considered as the entire LSA information. If so, it shall replace the stored LSA information with the received data set, otherwise it shall replace the data only for the modified LSA data (if any) and/or access right, and add the new LSA data (if any) to the stored LSA Information.

If the entire LSA information is received, it shall always include the LSA only access indicator value together with the LSA data applicable for the PLMN (if any).

If LSA Information is omitted in the Insert Subscriber Data operation the SGSN or the VLR shall keep the previously stored LSA Information.

If the SGSN or the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used by the VLR and the SGSN.

IST Alert Timer

This parameter contains the IST Alert timer value that must be used to inform the HLR about the call activities that the subscriber performs.

At Location Updating, restoration, or when there is a change in the IST data defined for the Subscriber, the HLR shall include the IST Alert timer.

LMU Identifier

This parameter indicates the presence of an LMU. This parameter is used only by the VLR and shall be ignored if received by an SGSN.

LCS Information

This parameter provides the following LCS related information for an MS subscriber:

-
list of GMLCs in the HPLMN;

-
privacy exception list;

-
MO-LR list.

At restoration and location updating, the HLR shall include the complete LCS data of the subscriber.

When there is a change in LCS subscriber data the HLR shall include at least the new and/or modified LCS data. LCS data that is not modified need not be included.

The VLR/SGSN shall keep any previously stored LCS Information that is not included in an Insert Subscriber Data operation.

If the VLR/SGSN detects that there is overlapping in the LCS information received within a dialogue, it shall send the error Unexpected Data Value.

Super-Charger Supported In HLR

This parameter is used by the HLR to indicate support for the Super-Charger functionality. If this parameter is present it shall include an indication of the age of the subscription data stored in the HLR.

If this parameter is absent then the HLR does not support the Super-Charger functionality.
SS-Code List

The list of SS-Code parameters that are provided to a subscriber but are not supported/allocated by the VLR (SS-Code is defined in clause 7.6). The list can only include individual SS-Codes that were sent in the service request. This parameter is used by only the VLR.

Regional Subscription Response

If included in the response this parameter indicates one of:

-
MSC Area Restricted entirely because of regional subscription;

-
SGSN Area Restricted entirely because of regional subscription;

-
Too Many Zone Codes to be inserted;

-
Zone Codes Conflict;

-
Regional Subscription not Supported by the VLR or by the SGSN.

If the VLR determines after insertion of Regional Subscription Data that the entire MSC area is restricted, the VLR shall respond with a Regional Subscription Response indicating MSC Area Restricted. Otherwise MSC Area Restricted is not sent. The HLR shall check whether the current MSC area is no longer restricted.

If the SGSN determines after insertion of Regional Subscription Data that the entire SGSN area is restricted, the SGSN shall respond with a Regional Subscription Response indicating SGSN Area Restricted. Otherwise SGSN Area Restricted is not sent. The HLR shall check whether the current SGSN area is no longer restricted. This parameter is used by the VLR and by the SGSN.

VLR CAMEL Subscription Info

This parameter is sent for subscribers who have CAMEL services which are invoked in the MSC.
· In CAMEL phase 1, this parameter contains only the O-CSI.
· In CAMEL Phase 2, this parameter may contain OCSI, SS-CSI and TIF-CSI. In CAMEL Phase 2 and onwards, TDP-Criteria for O-CSI may be associated with O-CSI.

· In CAMEL Phase 3, this parameter may contain O-CSI, D-CSI, SS-CSI, VT-CSI, MO-SMS-CSI, M-CSI and TIF-CSI. In CAMEL Phase 3 and onwards, TDP-Criteria for VT-CSI may be associated with VT-CSI.
· In CAMEL Phase 4, this parameter may contain O-CSI, D-CSI, SS-CSI, VT-CSI, MO-SMS-CSI, MT-SMS-CSI, M-CSI and TIF-CSI. In CAMEL Phase 4, TDP-Criteria for MT-SMS-CSI may be associated with MT-SMS-CSI.
The VLR CAMEL Subscription Info is sent at location updating or when any information in the applicable CAMEL Subscription Info in the HLR has been changed.

At location updating, the complete set of VLR CAMEL Subscription Info is sent in one dialogue.

When CAMEL Subscription Information is changed in the HLR and changed data have to be sent to the VLR, then:

-
for CAMEL Phase 1 and CAMEL Phase 2, the complete set of VLR CAMEL Subscription Info is sent in one dialogue;

-
for CAMEL Phase 3 or higher, one or more specific elements of VLR CAMEL Subscription Info are sent in one dialogue.

When the VLR receives a specific element of VLR CAMEL Subscription Info, it shall overwrite the corresponding specific element of VLR CAMEL Subscription Info (if any) which it has stored for that subscriber.

The specific elements of VLR CAMEL Subscription Info which may be sent are:

-
VLR CAMEL Subscription Info which is applicable for CAMEL Phase 1 and CAMEL Phase 2, which consists of any one or more of:

-
O-CSI;

-
TDP-Criteria for O-CSI;

-
SS-CSI;

-
TIF-CSI.

-
D-CSI;

-
VT-CSI;

-
TDP-Criteria for VT-CSI;

-
MO-SMS-CSI;

-
MT-SMS-CSI;

· TDP-Criteria for MT-SMS-CSI;

-
M-CSI.

If the VLR CAMEL Subscription Info is omitted in the Insert Subscriber Data operation the VLR shall keep the previously stored VLR CAMEL Subscription Info. Within one dialogue subsequent received data are interpreted as add-on data. If the VLR detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

The VLR CAMEL Subscription Info may contain the TIF-CSI (Translation Information Flag) for CAMEL Phase 2 and higher. See 3G TS 23.072 for the use of this parameter and the conditions for its presence.

Supported CAMEL Phases
The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078. This parameter is used by the VLR and SGSN.

A VLR or SGSN not supporting any CAMEL Phase may omit this parameter.

GPRS Subscription Data
This parameter contains a list of PDP-contexts a user has subscribed to; see clause 7.6.

At GPRS location updating the HLR shall include the complete GPRS Subscription Data.

When there is a change in GPRS subscriber data the HLR shall include only the new and/or modified PDP contexts.

When the SGSN receives GPRS Subscription Data within a dialogue it shall check if the received data has to be considered as the entire GPRS subscription data. If so, it shall replace the stored GPRS Subscription Data with the received data set, otherwise it shall replace the data only for the modified PDP contexts (if any) and add the new PDP contexts (if any) to the stored GPRS Subscription Data.

If GPRS Subscription Data is omitted in the Insert Subscriber Data operation the SGSN shall keep the previously stored GPRS Subscription Data.

If the SGSN detects that there is overlapping in the information received within a dialogue, it shall send the error Unexpected Data Value. This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore it.

SGSN CAMEL Subscription Info

The SGSN CAMEL Subscription Info is sent at GPRS location updating or when any information in the applicable SGSN CAMEL Subscription Info in the HLR has been changed.
· In CAMEL Phase 3, this parameter may contain one or both of GPRS-CSI and MO-SMS-CSI.
· In CAMEL Phase 4, this parameter may contain GPRS-CSI, MO-SMS-CSI and MT-SMS-CSI and TDP-Criteria for MT-SMS-CSI.
At GPRS location updating the complete set of SGSN CAMEL Subscription Info is sent.

When CAMEL Subscription Information is changed in the HLR and changed data have to be sent to the SGSN, then one or more specific elements of SGSN CAMEL Subscription Info are sent in one dialogue.

When the SGSN receives a specific element of SGSN CAMEL Subscription Info, it shall overwrite the corresponding specific element of SGSN CAMEL Subscription Info (if any) which it has stored for that subscriber.

The specific elements of SGSN CAMEL Subscription Info which may be sent are:

-
MO-SMS-CSI;

-
MT-SMS-CSI;
-
TDP-Criteria for MT-SMS-CSI;
-
GPRS-CSI;

-
MC-CSI.

This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore it.

Roaming Restricted In SGSN Due To Unsupported Feature

The HLR may decide to include this parameter in the request if certain services or features are indicated as not supported by the SGSN. This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore it.

CS Allocation/Retention priority 
The CS Allocation/Retention priority is used only for Circuit Switched (CS). This parameter specifies relative importance to compare with other bearers about allocation and retention of bearer. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

User error

Only one of the following values is applicable:

-
Unidentified subscriber;

-
Data missing;

-
Unexpected data value.

8.8.1.4
Basic service information related to supplementary services

A number of parameters that relate to supplementary services can be qualified by a Basic Service Group (or a Basic Service Group List). This clause explains how this information is to be interpreted. Supplementary service parameters to which this clause is applicable only apply to the basic service groups described in this clause, and only those basic service groups shall be overwritten at the VLR.

The Basic Service Group (or Basic Service Group List) is optional.

If present the Basic Service Group (or the elements of the Basic Service Group List) shall be one of:

-
an Elementary Basic Service Group for which the supplementary service is applicable to at least one basic service in the group; and to which the subscriber has a subscription to at least one basic service in the group;

-
the group "All Teleservices" provided that the service is applicable to at least one teleservice and that the subscriber has a subscription to at least one teleservice that is in the same Elementary Basic Service Group as a teleservice to which the service is applicable;

-
the group "All Bearer Services" provided that the service is applicable to at least one bearer service and that the subscriber has a subscription to at least one bearer service that is in the same Elementary Basic Service Group as a basic service to which the service is applicable.

If the Basic Service Group (or Basic Service Group List) is not present then the parameter shall apply to all Basic Service Groups.

If the basic service information is not a single Elementary Basic Service Group then the parameter shall be taken as applying individually to all the Elementary Basic Service Groups for which:

-
the supplementary service is applicable to at least one basic service in the Basic Service Group; and

-
the subscriber has a subscription to at least one basic service in the Basic Service Group.

The VLR is not required to store supplementary services data for Basic Service Groups that are not supported at the VLR.

8.8.2
MAP-DELETE-SUBSCRIBER-DATA service

8.8.2.1
Definition

This service is used by an HLR to remove certain subscriber data from a VLR if the subscription of one or more supplementary services or basic services is withdrawn. Note that this service is not used in case of erasure or deactivation of supplementary services.

Also this service is used by an HLR to remove GPRS subscription data from a SGSN.

It is a confirmed service and consists of the primitives shown in table 8.8/2.

8.8.2.2
Service primitives

Table 8.8/2: MAP-DELETE-SUBSCRIBER-DATA

Parameter name
Request
Indication
Response
Confirm

Invoke Id
M
M(=)
M(=)
M(=)

IMSI
M
M(=)



Basic service List
C
C(=)



SS-Code List
C
C(=)



Roaming Restriction Due To





Unsupported Feature
C
C(=)



Camel Subscription Info Withdraw
C
C(=)



Specific CSI Withdraw
C
C(=)



Regional Subscription Data
C
C(=)



VBS Group Indication 
C
C(=)



VGCS Group Indication
C
C(=)



GPRS Subscription Data Withdraw
C
C(=)



Roaming Restricted In SGSN Due To Unsupported Feature
C
C(=)



LSA Information Withdraw
C
C(=)



IST Information Withdraw
C
C(=)



Regional Subscription Response


C
C(=)

GMLC List Withdraw
C
C(=)



User error


C
C(=)

Provider error



O

8.8.2.3
Parameter use

All parameters are described in clause 7.6. The following clarifications are applicable:

Basic service List

A list of Extensible Basic service parameters (Extensible Basic service is defined in clause 7.6). It is used when one, several or all basic services are to be withdrawn from the subscriber. If the VLR or the SGSN receives a value for an Extensible Basic Service which it does not support, it shall ignore that value. This parameter is used by the VLR and by the SGSN.

SS-Code List

A list of SS-Code parameters (SS-Code is defined in clause 7.6). It is used when several or all supplementary services are to be withdrawn from the subscriber.

There are three possible options:

-
deletion of basic service(s);

The parameter Basic service List is only included.

-
deletion of supplementary service(s);

The parameter SS-Code List is only included.

-
deletion of basic and supplementary services;

Both Basic service List and SS-Code List are included.

This parameter is used by the VLR and SGSN for LCS. Otherwise, this parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.
Roaming Restriction Due To Unsupported Feature

This parameter is used if Roaming Restriction Due To Unsupported Feature is deleted from the subscriber data. This may occur if unsupported features or services are removed from the subscriber data in the HLR.

If this parameter is sent the VLR shall check if the current Location Area is possibly allowed now. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.
CAMEL Subscription Info Withdraw

This parameter is used to indicate that CAMEL Subscription Info shall be deleted from the VLR or from the SGSN. All CAMEL Subscription Info for the subscriber shall be deleted. This parameter is used by the VLR and by the SGSN. This parameter should not be sent in the same message as the Specific CSI Withdraw parameter.

Specific CSI Withdraw

This parameter is used to indicate that one or more specific elements of CAMEL Subscription Info shall be deleted from the VLR or from the SGSN. 

The specific elements of CAMEL Subscription Info which may be withdrawn are:

-
O-CSI with TDP criteria for O-CSI;

-
SS-CSI;

-
TIF-CSI;

-
D-CSI;

-
VT-CSI with TDP criteria for VT-CSI;

-
MO-SMS-CSI;

-
MT-SMS-CSI with TDP-Criteria for MT-SMS-CSI;

-
M-CSI;
-
MG-CSI;
-
GPRS-CSI.

This parameter is used by the VLR and by the SGSN. It shall not be sent to VLRs that do not support CAMEL phase 3 or higher. This parameter should not be sent in the same message as the CAMEL Subscription Info Withdraw parameter.

Regional Subscription Identifier

Contains one single Zone Code (as defined in clause 7.6) and is used if all Zone Codes shall be deleted from the subscriber data. When all the Zone Codes are deleted, the VLR or the SGSN shall check for its location areas whether they are allowed or not. If the whole MSC area is restricted, VLR will report it to HLR by returning the Regional Subscription Response "MSC Area Restricted". If the whole SGSN area is restricted, SGSN will report it to HLR by returning the Regional Subscription Response "SGSN Area Restricted".

The binary coding of the Zone Code value received in a Delete Subscriber Data request shall not be checked by the VLR or by the SGSN.

Note that support of this parameter is a network operator option and it shall not be sent to networks which do not support Regional Subscription.

If Regional Subscription is not supported by the VLR or by the SGSN, the request for deletion of Zone Codes is refused by sending the Regional Subscription Response "Regional Subscription Not Supported" to the HLR.

If no Zone Codes are stored in the respective subscriber data record, the request for deleting all Zone Code information shall be ignored and no Regional Subscription Response shall be returned. This parameter is used by the VLR and by the SGSN.

VBS Group Indication

Contains an indication (flag) which is used if all Group Ids shall be deleted from the subscriber data for the Voice Broadcast teleservice.

If VBS is not supported in the VLR or no Group Ids are stored for VBS in the respective subscriber record, the request for deletion of all Group Ids shall be ignored. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

VGCS Group Indication

Contains an indication (flag) which is used if all Group Id's shall be deleted from the subscriber data for the Voice Group Call teleservice. This parameter is used only by the VLR and if the SGSN receives this parameter it shall ignore it.

If VGCS is not supported in the VLR or no Group Ids are stored for VGCS in the respective subscriber record, the request for deletion of all Group Ids shall be ignored.

GPRS Subscription Data Withdraw

This parameter is used to indicate whether all GPRS Subscription Data for the subscriber shall be deleted or if only a subset of the stored GPRS Subscription Data for the subscriber shall be deleted. In the latter case only those PDP contexts whose identifiers are included in the subsequent identifier list will be deleted. This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore it.

Roaming Restricted In SGSN Due To Unsupported Feature

This parameter is used if Roaming Restricted In SGSN Due To Unsupported Feature is deleted from the GPRS subscriber data. This may occur if unsupported features or services are removed from the GPRS subscriber data in the HLR.

If this parameter is sent the SGSN shall check if the current Location Area is possibly allowed now. This parameter is used only by the SGSN and if the VLR receives this parameter it shall ignore it.
LSA Information Withdraw

This parameter is used to indicate whether all LSA Information for the subscriber shall be deleted or if only a subset of the stored LSA Information for the subscriber shall be deleted. In the latter case only the LSA data whose LSA identities are included in the subsequent LSA data list will be deleted. This parameter is used by the VLR and the SGSN.

IST Information Withdraw

This parameter is used to indicate that the IST condition has been removed for the subscriber. See 3GPP TS 43.035 for the use of this parameter.
Regional Subscription Response

If included in the Delete Subscriber Data response this parameter indicates one of:

-
MSC Area Restricted;

-
SGSN Area Restricted;

-
Regional Subscription Not Supported.

This parameter is used by the VLR and by the SGSN.

GMLC List Withdraw

This parameter indicates that the subscriber's LCS GMLC List shall be deleted from the VLR or SGSN.

User error

Only one of the following values is applicable:

-
Unidentified subscriber;

-
Data missing;

-
Unexpected data value.

…

…

8.11
Subscriber Information services

8.11.1
MAP-ANY-TIME-INTERROGATION service

8.11.1.1
Definition

This service is used by the gsmSCF, to request information (e.g. subscriber state and location) from the HLR or the GMLC at any time.

When this service is used to the HLR, the subscriber state or location may be requested.

When this service is used to the GMLC, only the location may be requested.

The MAP-ANY-TIME-INTERROGATION service is a confirmed service using the service primitives defined in table 8.11/1.

8.11.1.2
Service primitives

Table 8.11/1: Any_Time_Interrogation

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

Requested Info
M
M(=)



gsmSCF-Address
M
M(=)



IMSI
C
C(=)



MSISDN
C
C(=)



Location Information


C
C(=)

Subscriber State


C
C(=)

User error


C
C(=)

Provider error



O

8.11.1.3
Parameter definition and use

All parameters are described in clause 7.6.

The HLR or GMLC may be able to use the value of the parameter gsmSCF-address to screen a MAP_Any_Time_Interrogation indication.

The use of the parameters and the requirements for their presence are specified in 3GPP TS 23.078.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
System Failure;

-
Any Time Interrogation Not Allowed;

-
Data Missing;

-
Unexpected Data Value;

-
Unknown Subscriber.

Provider error

These are defined in clause 7.6.1.

8.11.2
MAP-PROVIDE-SUBSCRIBER-Info service

8.11.2.1
Definition

This service is used to request information (e.g. subscriber state and location) from the VLR at any time.

The MAP-PROVIDE-SUBSCRIBER-Info service is a confirmed service using the primitives defined in table 8.11/2.

8.11.2.2
Service primitives

Table 8.11/2: Provide_Subscriber_Information

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

Requested Info
M
M(=)



IMSI
M
M(=)



LMSI
U
O



Location Information


C
C(=)

Subscriber State


C
C(=)

User error


C
C(=)

Provider error



O

8.11.2.3
Parameter definition and use

All parameters are defined in clause 7.6. The use of these parameters and the requirements for their presence are specified in 3GPP TS 23.018 [97].

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Data Missing;

-
Unexpected Data Value.

Provider error

These are defined in clause 7.6.1.

8.11.3
MAP-ANY-TIME-SUBSCRIPTION-INTERROGATION service

8.11.3.1
Definition

This service is used by the gsmSCF, to request subscription information (e.g. call forwarding supplementary service data or CSI) from the HLR at any time.

8.11.3.2
Service primitives

Table 8.11/3: Any_Time_Subscription_Interrogation

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

Requested Subscription Info
M
M(=)



GsmSCF-Address
M
M(=)



IMSI
C
C(=)



MSISDN
C
C(=)



Long FTN Supported
C
C(=)



Call Forwarding Data


C
C(=)

Call Barring Data


C
C(=)

ODB Data


C
C(=)

CAMEL Subscription Info


C
C(=)

Supported CAMEL phases in VLR


C
C(=)

Supported CAMEL phases in SGSN


C
C(=)

User error


C
C(=)

Provider error



O

8.11.3.3
Parameter definition and use

All parameters are described in clause 7.6.

The HLR may be able to use the value of the parameter gsmSCF-address to screen a MAP_Any_Time_Subscription_Interrogation indication.

The use of the parameters and the requirements for their presence are specified in 3GPP TS 23.078.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Unexpected Data Value;

-
Unknown Subscriber;

-
BearerServiceNotProvisioned;

-
TeleserviceNotProvisioned;

-
CallBarred;

-
IllegalSS-Operation;

-
SS-NotAvailable;

-
InformationNotAvailable;

-
Any Time Subscription Interrogation Not Allowed;

-
Data Missing.

Provider error

These are defined in clause 7.6.1.

8.11.4
MAP-ANY-TIME-MODIFICATION service

8.11.4.1
Definition

This service is used by the gsmSCF, to modify information of the HLR at any time.

8.11.4.2
Service primitives

Table 8.11/4: Any_Time_Modification

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

gsmSCF-Address
M
M(=)



IMSI
C
C(=)



MSISDN
C
C(=)



Modification request for SS information
C
C(=)



Modification request for CSI
C
C(=)



Long FTN Supported
C
C(=)



Ext Forwarding information-for-CSE


C
C(=)

Ext Call barring information-for-CSE


C
C(=)

CAMEL subscription info


C
C(=)

User error


C
C(=)

Provider error



O

8.11.4.3
Parameter definition and use

All parameters are described in clause 7.6.

The HLR may be able to use the value of the parameter gsmSCF-address to screen a MAP_Any_Time_Modification indication.

The use of these parameters and the requirements for their presence are specified in 3GPP TS 23.078.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Any Time Modification Not Allowed;

-
Data Missing;

-
Unexpected Data Value;

-
Unknown Subscriber;

-
Bearer service not provisioned;


This error is returned only if not even a subset of the requested bearer service group has been subscribed to;

-
Teleservice not provisioned;


This error is returned only if not even a subset of the requested teleservice group has been subscribed to;

-
Call Barred;

-
Illegal SS operation;

-
SS error status;

-
SS incompatibility;

-
SS subscription violation;

-
Information Not Available.

Provider error

These are defined in clause 7.6.1.

8.11.5
MAP-NOTE-SUBSCRIBER-DATA-MODIFIED service

8.11.5.1
Definition

This service is used by the HLR to inform the gsmSCF that subscriber data have been modified.

8.11.5.2
Service primitives

Table 8.11/5: Note_Subscriber_Data_Modified

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

IMSI
M
M(=)



MSISDN
M
M(=)









Ext Forwarding information-for-CSE
C
C(=)



Ext Call barring information-for-CSE
C
C(=)



ODB data
C
C(=)



CAMEL subscription info
C
C(=)



All Information Sent
C
C(=)



User error


C
C(=)

Provider error



O

8.11.5.3
Parameter definition and use

Invoke id

See clause 7.6.1 for the use of this parameter.

IMSI

See clause 7.6.2 for the use of this parameter.

MSISDN

See clause 7.6.2 for the use of this parameter.

Ext Forwarding information-for-CSE

See clause 7.6.2 for the use of this parameter. The use of this parameter and the requirements for their presence are specified in 3GPP TS 23.078.

Ext Call barring information-for-CSE

See clause 7.6.2 for the use of this parameter. The use of this parameter and the requirements for their presence are specified in 3GPP TS 23.078.

ODB data

See clause 7.6.2 for the use of this parameter. The use of this parameter and the requirements for their presence are specified in 3GPP TS 23.078.

CAMEL subscription info

See clause 7.6.2 for the use of this parameter. The use of this parameter and the requirements for their presence are specified in 3GPP TS 23.078.
All Information Sent
This parameter is set when the HLR has sent all information to gsmSCF.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Data Missing;

-
Unexpected Data Value;

-
Unknown Subscriber.

Provider error

These are defined in clause 7.6.1.

The use of the parameters and the requirements for their presence are specified in 3GPP TS 23.078.

*** Next Modification ***

10
Call handling services

10.1
MAP_SEND_ROUTING_INFORMATION service

10.1.1
Definition

This service is used between the Gateway MSC and the HLR. The service is invoked by the Gateway MSC to perform the interrogation of the HLR in order to route a call towards the called MS.

This is a confirmed service using the primitives listed in table 10.1/1.

This service is also used between the GMSC and the NPLR.

10.1.2
Service primitives

Table 10.1/1: MAP_SEND_ROUTING_INFORMATION parameters

Parameter name
Request
Indication
Response
Confirm

Invoke Id
M
M(=)
M(=)
M(=)

Interrogation Type
M
M(=)



GMSC or gsmSCF Address
M
M(=)



MSISDN
M
M(=)
C
C(=)

OR Interrogation
C
C(=)



OR Capability
C
C(=)



CUG Interlock
C
C(=)
C
C(=)

CUG Outgoing Access
C
C(=)
C
C(=)

Number of Forwarding
C
C(=)



Network Signal Info
C
C(=)



Supported CAMEL Phases
C
C(=)



Suppress T-CSI
C
C(=)



Suppression of Announcement
C
C(=)



Call Reference Number
C
C(=)



Forwarding Reason
C
C(=)



Basic Service Group
C
C(=)



Alerting Pattern
C
C(=)



CCBS Call
C
C(=)



Supported CCBS Phase
C
C(=)



Additional Signal Info
C
C(=)



IST Support Indicator
C
C(=)



Pre-paging supported
C
C(=)



Call Diversion Treatment Indicator
C
C(=)



Long FTN Supported
C
C(=)



Suppress VT-CSI
C
C(=)



Suppress Incoming Call Barring
C
C(=)



gsmSCF Initiated Call
C
C(=)



IMSI


C
C(=)

MSRN


C
C(=)

Forwarding Data


C
C(=)

Forwarding Interrogation Required


C
C(=)

VMSC address


C
C(=)

GMSC Camel Subscription Info


C
C(=)

Location Information


C
C(=)

Subscriber State


C
C(=)

Basic Service Code


C
C(=)

CUG Subscription Flag


C
C(=)

North American Equal Access preferred Carrier Id


U
C(=)

User error


C
C(=)

SS-List


U
C(=)

CCBS Target


C
C(=)

Keep CCBS Call Indicator


C
C(=)

IST Alert Timer


C
C(=)

Number Portability Status


U
C(=)

Supported CAMEL Phases


C
C(=)

Provider error



O

10.1.3
Parameter use

See clause 7.6 for a definition of the parameters used in addition to the following. Note that:

-
a conditional parameter whose use is defined only in 3GPP TS 23.078 shall be absent if the sending entity does not support CAMEL;

-
a conditional parameter whose use is defined only in 3GPP TS 23.079 [99] shall be absent if the sending entity does not support optimal routeing;

-
a conditional parameter whose use is defined only in 3GPP TS 23.078 & 3GPP TS 23.079 [99] shall be absent if the sending entity supports neither CAMEL nor optimal routeing.

Interrogation Type
See 3GPP TS 23.079 [99] for the use of this parameter.

GMSC or gsmSCF address
The E.164 address of the GMSC or the gsmSCF. This parameter contains the a gsmSCF address if the gsmSCF iniated call parameter is present, otherwise it is the GMSC address.
MSISDN
This is the Mobile Subscriber ISDN number assigned to the called subscriber. In the Request & Indication it is the number received by the GMSC in the IAM. If the call is to be forwarded and the HLR supports determination of the redirecting number, the HLR inserts the basic MSISDN in the Response.

See 3GPP TS 23.066 [108] for the use of this parameter and the conditions for its presence in the response.

OR Interrogation
See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

OR Capability
See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

CUG Interlock

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

CUG Outgoing Access

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

Number of Forwarding

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

Network Signal Info

See 3GPP TS 23.018 [97] for the conditions for the presence of the components of this parameter.

Supported CAMEL Phases

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

T-CSI Suppression

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

Suppression Of Announcement

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

Call Reference Number

The use of this parameter and the conditions for its presence are specified in 3GPP TS 23.078 [98] and 3GPP TS 23.079 [99].

Forwarding Reason
See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

Basic Service Group
See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

Alerting Pattern

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.
CCBS Call
See 3G TS 23.093 [107] for the use of this parameter and the conditions for its presence.

Supported CCBS Phase

This parameter indicates by its presence that CCBS is supported and the phase of CCBS which is supported.
Additional Signal Info
See 3G TS 23.081 [27] for the conditions for the presence of the components of this parameter.

IST Support Indicator

This parameter is used to indicate to the HLR that the GMSC supports basic IST functionality, that is, the GMSC is able to terminate the subscriber call activity that originated the IST Alert when it receives the IST Alert response indicating that the call(s) shall be terminated. If this parameter is not included in the Send Routing Information indication and the subscriber is marked as an IST subscriber, then the HLR may limit the service for the call (by barring the incoming call if it is not subject to forwarding, or suppressing Call Forwarding from the GMSC), or allow the call assuming the associated risk of not having the basic IST mechanism available.

This parameter can also indicate that the GMSC supports the IST Command, including the ability to terminate all calls being carried for the identified subscriber by using the IMSI as a key. If this additional capability is not included in the Send Routing Information indication and the subscriber is marked as an IST subscriber, then the HLR may limit the service for the subscriber (by barring the incoming calls if they are not subject to forwarding, or suppressing Call Forwarding from the GMSC), or allow the incoming calls assuming the associated risk of not having the IST Command mechanism available.

Pre-paging supported

See 3G TS 23.018 for the use of this parameter and the conditions for its presence.
Call Diversion Treatment Indicator

This parameter indicates whether or not call diversion is allowed.

IMSI

See 3GPP TS 23.018 [97] and 3GPP TS 23.066 [108] for the use of this parameter and the conditions for its presence.

MSRN
See 3GPP TS 23.018 [97], 3GPP TS 23.066 [108] and 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence. If the NPLR returns only the MSISDN-number without Routeing Number to the GMSC, the MSISDN-number shall be returned as MSRN.

Forwarding Data

This parameter includes a number to define the forwarded-to destination, the forwarding reason and the forwarding options Notification to calling party and Redirecting presentation, and can include the forwarded-to subaddress. See 3GPP TS 23.018 [97] and 3GPP TS 23.079 [99] for the conditions for the presence of its components.

Forwarding Interrogation Required

See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

Long FTN Supported
This parameter indicates that the GMSC supports Long Forwarded-to Numbers.

Suppress VT-CSI

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

Suppress Incoming Call Barring

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

gsmSCF Initiated Call

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.
VMSC address
See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

GMSC CAMEL Subscription Info

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

Location Information

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

Subscriber State

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

CUG Subscription Flag
The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

North American Equal Access preferred Carrier Id

This parameter is returned to indicate the preferred carrier identity to be used to set-up the call (i.e. forwarding the call or establishing the roaming leg).

SS-List

This parameter includes SS-codes and will be returned as an operator option. The HLR shall not send PLMN-specific SS-codes across PLMN boundaries. However if the GMSC receives PLMN-specific SS-codes from a foreign PLMN's HLR the GMSC may ignore it. If the GMSC attempts to process the PLMN- specific SS- codes, this may lead to unpredictable behaviour but the GMSC shall continue call processing.

Basic Service Code

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.
If the CAMEL service is not involved, this parameter includes the basic service code and will be returned as an operator option. The HLR shall not send a PLMN-specific Basic Service Code across PLMN boundaries. However if the GMSC receives a PLMN-specific Basic Service Code from a foreign PLMN's HLR the GMSC may ignore it. If the GMSC attempts to process the PLMN specific Basic Service codes, this may lead to unpredictable behaviour but the GMSC shall continue call processing.

CCBS Target
See 3GPP TS 23.093 [107] for the use of this parameter and the conditions for its presence.
Keep CCBS Call Indicator
See 3GPP TS 23.093 [107] for the use of this parameter and the conditions for its presence.
IST Alert Timer

It includes the IST Alert timer value that must be used to inform the HLR about the call activities that the subscriber performs. This parameter is only sent to the GMSC in response to a Send Routing Information request which indicates the the GMSC supports IST.
Number Portability Status

This parameter indicates the number portability status of the subscriber. This parameter may be present if the sender of SRIack is NPLR.

User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Unknown Subscriber;

The diagnostic for the Unknown Subscriber error may indicate “NPDB Mismatch”.

-
Number changed;

-
Call Barred;


This error will indicate that either incoming calls are barred for this MS or that calls are barred due to Operator Determined Barring (see 3GPP TS 22.041 [8] for a definition of this network feature);

-
CUG Reject;


The value of this error cause will indicate the reason for CUG Reject;

-
Bearer Service Not Provisioned;

-
Teleservice Not Provisioned;


A subscription check has been performed and the call has not passed the check due to incompatibility with regard to the requested service. Depending on the nature of the incompatibility, either of these messages will be returned;

-
Facility Not Supported;

-
Absent Subscriber;


This indicates that the location of the MS is not known (either the station is not registered and there is no location information available or the Provide Roaming Number procedure fails due to IMSI detached flag being set), or the GMSC requested forwarding information with a forwarding reason of not reachable, and the call forwarding on MS not reachable service is not active;

-
Busy Subscriber;


This indicates that Call Forwarding on Busy was not active for the specified basic service group when the GMSC requested forwarding information with a forwarding reason of busy;


The error may also indicate that the subscriber is busy due to an outstanding CCBS recall. In the error data it may then be specified that CCBS is possible for the busy encountered call;

-
No Subscriber Reply;


This indicates that Call Forwarding on No Reply was not active for the specified basic service group when the GMSC requested forwarding information with a forwarding reason of no reply;

-
OR Not Allowed;


This indicates that the HLR is not prepared to accept an OR interrogation from the GMSC, or that calls to the specified subscriber are not allowed to be optimally routed;

-
Forwarding Violation;

-
System Failure;

-
Data Missing;

-
Unexpected Data Value.

See clause 7.6 for a definition of these errors.

Provider error
These are defined in clause 7.6.

10.2
MAP_PROVIDE_ROAMING_NUMBER service

10.2.1
Definition

This service is used between the HLR and VLR. The service is invoked by the HLR to request a VLR to send back a roaming number to enable the HLR to instruct the GMSC to route an incoming call to the called MS.

This is a confirmed service which uses the primitives described in table 10.2/1.

10.2.2
Service primitives

Table 10.2/1: MAP_PROVIDE_ROAMING_NUMBER parameters

Parameter name
Request
Indication
Response
Confirm

Invoke Id
M
M(=)
M(=)
M(=)

IMSI
M
M(=)



MSC Number
M
M(=)



MSISDN
U
C(=)



LMSI
C
C(=)



GSM Bearer Capability
C
C(=)



Network Signal Info
C
C(=)



Suppression Of Announcement
C
C(=)



Call Reference Number
C
C(=)



GMSC Address
C
C(=)



OR Interrogation
C
C(=)



OR Not Supported in GMSC
C
C(=)



Alerting Pattern
C
C(=)



CCBS Call
C
C(=)



Supported CAMEL Phases in GMSC
C
C(=)



Additional Signal Info
C
C(=)



Pre-paging supported
C
C(=)



Long FTN Supported
C
C(=)



Suppress VT-CSI
C
C(=)



Roaming Number


C
C(=)

User error


C
C(=)

Provider error



O

10.2.3
Parameter use

See clause 7.6 for a definition of the parameters used, in addition to the following. Note that:

-
a conditional parameter whose use is defined only in 3GPP TS 23.078 shall be absent if the sending entity does not support CAMEL;

-
a conditional parameter whose use is defined only in 3GPP TS 23.079 [99] shall be absent if the sending entity does not support optimal routeing;

-
a conditional parameter whose use is defined only in 3GPP TS 23.078 & 3GPP TS 23.079 [99] shall be absent if the sending entity supports neither CAMEL nor optimal routeing.

IMSI

This is the IMSI of the called Subscriber.

MSC Number

This is the ISDN number assigned to the MSC currently serving the MS. The MSC number will have been stored in the HLR as provided at location updating.

MSISDN
See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

LMSI

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

GSM Bearer Capability

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

This information is passed according to the rules specified in TS 3GPP TS 29.007 [56].

There may be two GSM Bearer Capabilities supplied.

Network Signal Info

See 3GPP TS 23.018 [97] for the conditions for the presence of the components of this parameter.

Suppression Of Announcement

The use of this parameter and the requirements for its presence are specified in 3GPP TS 23.078.

Call Reference Number
The use of this parameter and the conditions for its presence are specified in 3GPP TS 23.078 [98] and 3GPP TS 23.079 [99].

GMSC Address

The use of this parameter and the conditions for its presence are specified in 3GPP TS 23.078 [98] and 3GPP TS 23.079 [99].

OR Interrogation

See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

OR Not Supported in GMSC

See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

Supported CAMEL Phases in GMSC 

See 3GPP TS 23.078 [98] for the use of this parameter and the conditions for its presence.

Alerting Pattern 

See 3GPP TS 23.078 [98] for the use of this parameter and the conditions for its presence.
CCBS Call

See 3G TS 23.093 [107] for the use of this parameter and the conditions for its presence.

Additional Signal Info

See 3GPP TS 23.081 [27] for the conditions for the presence of the components of this parameter.

Pre-paging supported

See 3G TS 23.018 for the use of this parameter and the conditions for its presence.
Long FTN supported
See 3G TS 23.082 for the use of this parameter and the conditions for its presence.

Suppress VT-CSI

See 3GPP TS 23.078 for the use of this parameter and the conditions for its presence.

Roaming Number

See 3GPP TS 23.018 [97] for the use of this parameter and the conditions for its presence.

User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Absent Subscriber;


This error will be returned if the IMSI detach flag is set.

-
No Roaming Number Available;

-
OR Not Allowed;


This indicates that the MAP_PROVIDE_ROAMING_NUMBER indication included the OR interrogation indicator, but the VLR does not support optimal routeing.

-
Facility Not Supported;

-
System Failure;

-
Data Missing;

-
Unexpected Data Value.

See clause 7.6 for a definition of these reasons.

Provider error
These are defined in clause 7.6.

10.3
MAP_RESUME_CALL_HANDLING service

10.3.1
Definition

This service is used between the terminating VMSC and the GMSC. The service is invoked by the terminating VMSC to request the GMSC to resume handling the call and forward it to the specified destination.

This is a confirmed service which uses the Primitives listed in table 10.3/1.

10.3.2
Service primitives

Table 10.3/1: MAP_RESUME_CALL_HANDLING parameters

Parameter name
Request
Indication
Response
Confirm

Invoke Id
M
M(=)
M(=)
M(=)

Call Reference Number
C
C(=)



Basic Service Group
C
C(=)



IMSI
C
C(=)



Forwarding Data
C
C(=)



CUG Interlock
C
C(=)



CUG Outgoing Access
C
C(=)



O-CSI
C
C(=)



D-CSI
C
C(=)



CCBS Target
C
C(=)



UU Data
C
C(=)



UUS CF Interaction
C
C(=)



All Information Sent
C
C(=)



MSISDN

User error
C


C(=)


C
C(=)

Provider error



O

10.3.3
Parameter use

Information received in subsequent segment of a segmented dialogue shall not overwrite information received in an earlier segment.

See clause 7.6 for a definition of the parameters used, in addition to the following.

Call Reference Number

See 3GPP TS 23.079 [99] for the use of this parameter. This parameter shall be present in a first segment of the dialogue.

Basic Service Group

See 3GPP TS 23.079 [99] for the use of this parameter. This parameter shall be present in a first segment of the dialogue.

IMSI

This is the IMSI of the forwarding Subscriber. This parameter shall be present in a first segment of the dialogue.

Forwarding Data

This parameter includes a number to define the forwarded-to destination, the forwarding reason and the forwarding options Notification to calling party and Redirecting presentation, and can include the forwarded-to subaddress. See 3GPP TS 23.079 [99] for the conditions for the presence of its components. This parameter shall be present in a first segment of the dialogue.

CUG Interlock
See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

CUG Outgoing Access

See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

O-CSI

See 3GPP TS 23.079 [99] for the use of this parameter and the conditions for its presence.

For CAMEL phases 1 & 2, the O-CSI shall contain only one set of O-BCSM TDP data.

D-CSI

The Dialled Services-CSI.

See 3GPP TS 23.078 for the use of this parameter and the conditions for its presence.

CCBS Target
See 3GPP TS 23.093 [107] for the use of this parameter and the conditions for its presence. 

UU Data
See 3GPP TS 23.087 for the use of this parameter and the conditions for its presence.
UUS CF Interaction
See 3GPP TS 23.087 for the use of this parameter and the conditions for its presence.
All Information Sent
This parameter is set when the VMSC has sent all information to GMSC.
MSISDN

This parameter is the basic MSISDN of the forwarding subscriber. It shall be present if the VMSC supports determination of the redirecting number. 

User error
This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Optimal Routeing not allowed;

-
Forwarding failed;

-
Unexpected Data Value;

-
Data Missing.

Provider error
These are defined in clause 7.6.

…

…

*** Next Modification ***

11
Supplementary services related services

…

…

11.12
MAP_SS_INVOCATION_NOTIFY

11.12.1
Definition

This service is used between the MSC and the gsmSCF when the subscriber invokes one of the following supplementary services; Call Deflection (CD), Explicit Call Transfer (ECT) or Multi Party (MPTY). 

This service is used between the HLR and the gsmSCF when the subscriber invokes the CCBS supplementary service.

11.12.2
Service primitives

The service primitives are shown in table 11.12/1.

Table 11.12/1: SS_INVOCATION_NOTIFY parameters

Parameter name
Request
Indication
Response
Confirm

Invoke id
M
M(=)
M(=)
M(=)

MSISDN
M
M(=)



IMSI
M
M(=)



SS- event
M
M(=)



SS- event data
C
C(=)



B-subscriber Number
C
C(=)



CCBS Request State
C
C(=)



User error


C
C(=)

Provider error



O

11.12.3
Parameter use

All parameters are described in clause 7.6. The use of these parameters and the requirements for their presence are specified in 3GPP TS 23.078.

User error

This parameter is sent by the responder when an error is detected and if present, takes one of the following values:

-
Data Missing;

-
Unexpected Data Value;

-
Unknown Subscriber.

Provider error

This is defined in clause 7.6.1.

…

…

*** Next Modification ***

17
Abstract syntax of the MAP protocol

…

In the word-text of ASN.1 Modules hidden text is used for marking the begin (.$modulename), interrupt (.#), continuation (.$) and end (.#END) of ASN.1 Source. This allows to automatically extract the ASN.1 Sources. These markers should not be deleted! In addition, hidden text is also used to overcome some compiler restrictions

In addition no line break should occur when printing a paragraph in ASN.1 source, otherwise the line-numbering of word is inconsistent with the line-numbering in Annex A.

For Completeness the module MAP-Frame is included as hidden text.

.$MAP-Frame

DEFINITIONS ::=

BEGIN

IMPORTS


Component,


MessageType

FROM TCAPMessages


dialogue-as-id,


DialoguePDU

FROM DialoguePDUs


updateLocation

FROM MAP-Protocol


map-DialogueAS,


MAP-DialoguePDU

FROM MAP-DialogueInformation


map-ac

FROM MAP-ApplicationContexts

;

ZZZZ-Dummy ::= NULL

.#END

17.2
Operation packages

17.2.1
General aspects

This clause describes the operation-packages which are used to build the application-contexts defined in clause 17.3.

Each operation-package is a specification of the roles of a pair of communicating objects (i.e. a pair of MAP-Providers), in terms of operations which they can invoke of each other.

The grouping of operations into one or several packages does not necessarily imply any grouping in terms of Application Service Elements.

The following ASN.1 MACRO is used to describe operation-packages in this clause:

OPERATION-PACKAGE MACRO ::=

BEGIN

TYPE NOTATION ::= Symmetric | ConsumerInvokes SupplierInvokes |

empty

VALUE NOTATION ::= value(VALUE OBJECT IDENTIFIER)

Symmetric ::= "OPERATIONS" "{" OperationList "}"

ConsumerInvokes ::= "CONSUMER INVOKES" "{" OperationList "}"

SupplierInvokes ::= "SUPPLIER INVOKES" "{" OperationList "}" | empty

OperationList ::= Operation | OperationList "," Operation

Operation ::= value(OPERATION)

END

Since the application-context definitions provided in clause 17.3 use only an informal description technique, only the type notation is used in the following clauses to define operation-packages.

The following definitions are used throughout this clause (n>=2):

-
v1-only operation: An operation which shall be used only in v1 application-contexts;

-
vn-only operation: An operation which shall be used only in vn application-contexts;

-
v(n-1)-operation: An operation whose specification has not been modified since the MAP v(n-1) specifications or if the modifications are considered as not affecting v(n-1) implementations;

-
v(n-1)-equivalent operation: The version of an operation which excludes all the information elements and errors which have been added since the MAP v(n-1) specification;

-
vn-only package: An operation package which contains only vn-only operations;

-
v(n-1)-package: An operation package which contains only v(n-1)- operations.

The names of vn-packages are suffixed by "-vn" where n>=2.

For each operation package which is not vn-only (n>=2) and which does not include only v(n-1)-operations, there is a v(n-1)-equivalent package. Except when a definition is explicitly provided in the following clauses, the v(n‑1)‑equivalent package includes the v(n-1)-equivalent operations of the operations which belong to this package.

17.2.2
Packages specifications

17.2.2.1
Location updating

This operation package includes the operations required for location management procedures between HLR and VLR.

LocationUpdatingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



updateLocation}


SUPPLIER INVOKES {



forwardCheckSs-Indication}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.2
Location cancellation

This operation package includes the operations required for location cancellation and MS purging procedures between HLR and VLR and between HLR and SGSN.

LocationCancellationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR or SGSN if Consumer is HLR


CONSUMER INVOKES {



cancelLocation}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.3
Roaming number enquiry

This operation package includes the operations required for roaming number enquiry procedures between HLR and VLR.

RoamingNumberEnquiryPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR if Consumer is HLR


CONSUMER INVOKES {



provideRoamingNumber}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.4
Information retrieval

This operation package includes the operation required for the authentication information retrieval procedure between HLR and VLR and between HLR and SGSN.

InfoRetrievalPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is HLR if Consumer is SGSN


CONSUMER INVOKES {



sendAuthenticationInfo}

The v2-equivalent package is defined as follows:

InfoRetrievalPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is HLR if Consumer is SGSN


CONSUMER INVOKES {



sendAuthenticationInfo}

The v1-equivalent package is defined as follows:

InfoRetrievalPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is HLR or VLR if Consumer is VLR


-- Supplier is HLR if Consumer is SGSN


CONSUMER INVOKES {



sendParameters}

17.2.2.5
Inter-VLR information retrieval

This operation package includes the operations required for inter VLR information retrieval procedures.

InterVlrInfoRetrievalPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR if Consumer is VLR


CONSUMER INVOKES {



sendIdentification}

The v2-equivalent package is defined as follows:

InterVlrInfoRetrievalPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is VLR if Consumer is VLR


CONSUMER INVOKES {



sendIdentification}

The v1-equivalent package is : InfoRetrievalPackage-v1.

17.2.2.6
IMSI retrieval

This operation package includes the operation required for the IMSI retrieval procedure between HLR and VLR.

IMSIRetrievalPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



sendIMSI}

This package is v2 only.

17.2.2.7
Call control transfer

This operation package includes the operation required for the call control transfer procedure between VMSC and GMSC.

CallControlTransferPackage-v4 ::= OPERATION-PACKAGE


-- Supplier is GMSC if Consumer is VMSC


CONSUMER INVOKES {



resumeCallHandling}

The v3-equivalent package can be determined according to the rules described in clause 17.2.1.

17.2.2.8
Secure transport

This operation package includes the operations required for the secure transport of MAP messages between any MAP entities.

SecureTransportHandlingPackage-v3 ::= OPERATION-PACKAGE


CONSUMER INVOKES {



SecureTransportClass1,
-- to be used if the original operation is a





-- TCAP class 1 operation



SecureTransportClass2,
-- to be used if the original operation is a





-- TCAP class 2 operation



SecureTransportClass3,
-- to be used if the original operation is a





-- TCAP class 3 operation



SecureTransportClass4}
-- to be used if the original operation is a





-- TCAP class 4 operation

This package is v3 only.

17.2.2.9
Void

17.2.2.10
Interrogation

This operation package includes the operations required for interrogation procedures between MSC and HLR or NPLR or between HLR and gsmSCF.

InterrogationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR or NPLR if Consumer is MSC


-- Supplier is HLR if Consumer is gsmSCF


CONSUMER INVOKES {



sendRoutingInfo}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.11
Void

17.2.2.12
Handover Control

This operation package includes the operations required for handover procedures between MSCs.

HandoverControlPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is MSCB if Consumer is MSCA


CONSUMER INVOKES {



prepareHandover,



forwardAccessSignalling}


SUPPLIER INVOKES {



sendEndSignal,



processAccessSignalling,



prepareSubsequentHandover}

The v2-equivalent package can be determined according to the rules described in clause 17.2.1.

The v1-equivalent package is defined as follows.

HandoverControlPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is MSCB if Consumer is MSCA


CONSUMER INVOKES {



performHandover,



forwardAccessSignalling,



traceSubscriberActivity}


SUPPLIER INVOKES {



sendEndSignal,



noteInternalHandover,



processAccessSignalling,



performSubsequentHandover}

17.2.2.13
Subscriber Data management stand alone

This operation package includes the operations required for stand alone subscriber data management procedures between HLR and VLR or between HLR and SGSN.

SubscriberDataMngtStandAlonePackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR or SGSN if Consumer is HLR


CONSUMER INVOKES {



insertSubscriberData,



deleteSubscriberData}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.14
Equipment management

This operation package includes the operations required for equipment management procedures between EIR and MSC or between EIR and SGSN.

EquipmentMngtPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is EIR if Consumer is MSC


-- Supplier is EIR if Consumer is SGSN


CONSUMER INVOKES {



checkIMEI}

The v1-equivalent package can be determined according to the rules described in clause 17.2.1.

17.2.2.15
Subscriber data management

This operation package includes the operations required for subscriber data management procedures between HLR and VLR or between HLR and SGSN.

SubscriberDataMngtPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR or SGSN if Consumer is HLR


CONSUMER INVOKES {



insertSubscriberData}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.16
Location register restart

This operation package includes the operations required for location register restart procedures between HLR and VLR or between HLR and SGSN.

ResetPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is VLR or SGSN if Consumer is HLR


CONSUMER INVOKES {



reset}

The v1-equivalent package can be determined according to the rules described in clause 17.2.1.

17.2.2.17
Tracing stand-alone

This operation package includes the operations required for stand alone tracing procedures between HLR and VLR or between HLR and SGSN.

TracingStandAlonePackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR or SGSN if Consumer is HLR


CONSUMER INVOKES {



activateTraceMode,



deactivateTraceMode}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.18
Functional SS handling

This operation package includes the operations required for functional supplementary services procedures between VLR and HLR.

FunctionalSsPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



registerSS,



eraseSS,



activateSS,



deactivateSS,



registerPassword,



interrogateSS}


SUPPLIER INVOKES {



getPassword}

The v1-equivalent package can be determined according to the rules described in clause 17.2.1.

17.2.2.19
Tracing

This operation package includes the operations required for tracing procedures between HLR and VLR or between HLR and SGSN.

TracingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR or SGSN if Consumer is HLR


CONSUMER INVOKES {



activateTraceMode}

The v1-equivalent and v2-equivalent packages can be determined according to the rules described in clause 17.2.1.

17.2.2.20
Binding

This operation package includes the operation required to initialise a supplementary service procedure between VLR and HLR or between gsmSCF and HLR.

BindingPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is gsmSCF if Consumer is HLR


CONSUMER INVOKES {



beginSubscriberActivity}

This package is v1 only.

17.2.2.21
Unstructured SS handling

This operation package includes the operations required for unstructured supplementary services procedures between VLR and HLR, between the HLR and the gsmSCF, and between HLR and HLR.

UnstructuredSsPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is gsmSCF or HLR if Consumer is HLR


CONSUMER INVOKES {



processUnstructuredSS-Request}


SUPPLIER INVOKES {



unstructuredSS-Request,



unstructuredSS-Notify}

The v1-equivalent package is defined as follows:

UnstructuredSsPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is gsmSCF if Consumer is HLR


CONSUMER INVOKES {



processUnstructuredSS-Data}

17.2.2.22
MO Short message relay services

This operation package includes the operations required for short message relay service procedures between IWMSC and VMSC or between GMSC and MSC or between SGSN and IWMSC.

MOShortMsgRelayPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is IWMSC if Consumer is MSC


-- Supplier is IWMSC if Consumer is SGSN


CONSUMER INVOKES {



MO-forwardSM}

The v2-equivalent package is defined as follows:

ShortMsgRelayPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is IWMSC if Consumer is MSC


-- Supplier is MSC or SGSN if Consumer is GMSC


-- Supplier is IWMSC if Consumer is SGSN


CONSUMER INVOKES {



forwardSM}

The v1-equivalent package can be determined according to the rules described in clause 17.2.1.

17.2.2.23
Short message gateway services

This operation package includes the operations required for short message service gateway procedures between MSC and HLR.

ShortMsgGatewayPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is GMSC


CONSUMER INVOKES {



sendRoutingInfoForSM,



reportSM-DeliveryStatus}


SUPPLIER INVOKES {



informServiceCentre}

The v2-equivalent package can be determined according to the rules described in clause 17.2.1.
The v1-equivalent package is defined as follows:

ShortMsgGatewayPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is GMSC


CONSUMER INVOKES {



sendRoutingInfoForSM,



reportSMDeliveryStatus}

17.2.2.24
MT Short message relay services

This operation package includes the operations required for short message relay service procedures between GMSC and MSC or between GMSC and SGSN.

MTShortMsgRelayPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is MSC or SGSN if Consumer is GMSC


CONSUMER INVOKES {



MT-forwardSM}

The v2-equivalent package is: ShortMsgRelayPackage-v2
17.2.2.25
Void

17.2.2.26
Message waiting data management

This operation package includes the operations required for short message waiting data procedures between HLR and VLR, between HLR and SGSN.

MwdMngtPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is SGSN


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



readyForSM}

The v2-equivalent package can be determined according to the rules described in clause 17.2.1.

The v1-equivalent package is defined as follows:

MwdMngtPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



noteSubscriberPresent}

17.2.2.27
Alerting

This operation package includes the operations required for alerting between HLR and IWMSC.

AlertingPackage-v2 ::= OPERATION-PACKAGE


-- Supplier is IWMSC if Consumer is HLR


CONSUMER INVOKES {



alertServiceCentre}

The v1-equivalent package is defined as follows.

AlertingPackage-v1 ::= OPERATION-PACKAGE


-- Supplier is IWMSC if Consumer is HLR


CONSUMER INVOKES {



alertServiceCentreWithoutResult}

17.2.2.28
Data restoration

This operation package includes the operations required for VLR data restoration between HLR and VLR.

DataRestorationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



restoreData}

The v2-equivalent package can be determined according to the rules described in clause 17.2.1.

The v1-equivalent package is: InfoRetrievalPackage-v1

17.2.2.29
Purging

This operation package includes the operations required for purging between HLR and VLR or between HLR and SGSN.

PurgingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is HLR if Consumer is SGSN


CONSUMER INVOKES {



purgeMS}

The v2-equivalent package can be determined according to the rules described in clause 17.2.1.

17.2.2.30
Subscriber information enquiry

This operation package includes the operations required for subscriber information enquiry procedures between HLR and VLR.

SubscriberInformationEnquiryPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR if Consumer is HLR


CONSUMER INVOKES {



provideSubscriberInfo}

This package is v3 only.

17.2.2.31
Any time information enquiry

This operation package includes the operations required for any time information enquiry procedures between gsmSCF and HLR or GMLC.

AnyTimeInformationEnquiryPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR or GMLC if Consumer is gsmSCF


CONSUMER INVOKES {



anyTimeInterrogation}

This package is v3 only.

17.2.2.32
Group Call Control

This operation package includes the operations required for group call and broadcast call procedures between MSCs.

GroupCallControlPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is relay MSC if Consumer is anchor MSC


CONSUMER INVOKES {



prepareGroupCall,



forwardGroupCallSignalling}


SUPPLIER INVOKES {



sendGroupCallEndSignal,



processGroupCallSignalling}

This package is v3 only.

17.2.2.33
Provide SIWFS number

This operation package includes the operations required between VMSC and SIWF for requesting resources from an SIWF.

ProvideSIWFSNumberPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is SIWF if Consumer is VMSC


CONSUMER INVOKES {



provideSIWFSNumber}

This package is v3 only.

17.2.2.34
SIWFS Signalling Modify

This operation package includes the operations required for the modification of the resources in an SIWF between the VMSC and SIWF.

SIWFSSignallingModifyPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is SIWF if Consumer is VMSC


CONSUMER INVOKES {



sIWFSSignallingModify}

This package is v3 only.

17.2.2.35
Gprs location updating

This operation package includes the operations required for the gprs location management procedures between HLR and SGSN.

GprsLocationUpdatingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is SGSN


CONSUMER INVOKES {



updateGprsLocation}

This package is v3 only.

17.2.2.36
Gprs Interrogation

This operation package includes the operations required for interrogation procedures between HLR and GGSN. 

GprsInterrogationPackage-v4 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is GGSN


CONSUMER INVOKES {



sendRoutingInfoForGprs}

The v3-equivalent package is defined as follows.
GprsInterrogationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is GGSN


CONSUMER INVOKES {



sendRoutingInfoForGprs}

17.2.2.37
Failure reporting

This operation package includes the operations required for failure reporting between HLR and GGSN.

FailureReportingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is GGSN


CONSUMER INVOKES {



failureReport}

This package is v3 only.

17.2.2.38
GPRS notifying

This operation package includes the operations required for notifying that GPRS subscriber is present between HLR and GGSN.

GprsNotifyingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is GGSN if Consumer is HLR


CONSUMER INVOKES {



noteMsPresentForGprs}

This package is v3 only.

17.2.2.39
Supplementary Service invocation notification

This operation package includes the operations required for Supplementary Service invocation notification procedures between the MSC and the gsmSCF and between the HLR and the gsmSCF.

SS-InvocationNotificationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is gsmSCF if Consumer is MSC


-- Supplier is gsmSCF if Consumer is HLR


CONSUMER INVOKES {



ss-InvocationNotification}

This package is v3 only.

17.2.2.40
Set Reporting State

This operation package includes the operation required for procedures between HLR and VLR to set the reporting state.

SetReportingStatePackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR if Consumer is HLR


CONSUMER INVOKES {



setReportingState}      

This package is v3 only.

17.2.2.41
Status Report

This operation package includes the operation required for procedures between VLR and HLR to report call results and events.

StatusReportPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



statusReport}      

This package is v3 only.

17.2.2.42
Remote User Free

This operation package includes the operation required by the HLR to indicate to the VLR that the remote user is free.

RemoteUserFreePackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VLR if Consumer is HLR


CONSUMER INVOKES {



remoteUserFree}      

This package is v3 only.

17.2.2.43
Call Completion

This operation package includes the operations required for procedures between VLR and HLR for subscriber control of call completion services.

CallCompletionPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


CONSUMER INVOKES {



registerCC-Entry,



eraseCC-Entry}

This package is v3 only.

17.2.2.44
Location service gateway services

This operation package includes the operations required for location service gateway procedures between GMLC and HLR.

LocationSvcGatewayPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is GMLC


CONSUMER INVOKES {



sendRoutingInfoForLCS}

This package is v3 only.

17.2.2.45
Location service enquiry

This operation package includes the operations required for the location service enquiry procedures between GMLC and MSC.

LocationSvcEnquiryPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is MSC if Consumer is GMLC


CONSUMER INVOKES {



provideSubscriberLocation}

This package is v3 only.

17.2.2.45A
Location service reporting

This operation package includes the operations required for the location service enquiry procedures between MSC and GMLC.

LocationSvcReportingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is GMLC if Consumer is MSC


CONSUMER INVOKES {



subscriberLocationReport}

17.2.2.46
Void

17.2.2.47
Void
17.2.2.48
Void
17.2.2.49
IST Alerting

This operation package includes the operation required for alerting procedures between the MSC (Visited MSC or Gateway MSC) and HLR.

IST-AlertingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VMSC


-- Supplier is HLR if Consumer is GMSC


CONSUMER INVOKES {



istAlert}

This package is v3 only.

17.2.2.50
Service Termination

This operation package includes the operation required for immediate service termination procedures between the HLR and the Visited MSC or between the HLR and the Gateway MSC.

ServiceTerminationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is VMSC or GMSC if Consumer is HLR


CONSUMER INVOKES {



istCommand}

This package is v3 only. 

17.2.2.51
Mobility Management event notification

This operation package includes the operations required for Mobility Management event notification procedures between VLR and gsmSCF.

MM-EventReportingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is gsmSCF if Consumer is VLR


CONSUMER INVOKES {



noteMM-Event}

This package is v3 only.

17.2.2.52
Any time information handling

This operation package includes the operations required for any time information handling procedures between gsmSCF and HLR.

AnyTimeInformationHandlingPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is gsmSCF


CONSUMER INVOKES {



anyTimeSubscriptionInterrogation,



anyTimeModification}

This package is v3 only.

17.2.2.53
Subscriber Data modification notification

This operation package includes the operations required for Subscriber Data modification notification procedures between HLR and gsmSCF.

SubscriberDataModificationNotificationPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is gsmSCF if Consumer is HLR


CONSUMER INVOKES {



noteSubscriberDataModified}

This package is v3 only.

17.2.2.54
Authentication Failure Report

This operation package includes the operation required for procedures between VLR and HLR or the SGSN and the HLR for reporting of authentication failures.

AuthenticationFailureReportPackage-v3 ::= OPERATION-PACKAGE


-- Supplier is HLR if Consumer is VLR


-- Supplier is HLR if Consumer is SGSN


CONSUMER INVOKES {



authenticationFailureReport}

This package is v3 only.

17.3
Application contexts

17.3.1
General aspects

An application-context is assigned for each dialogue established by a MAP-user. In the present document each application-context is assigned a name which is supplied in the MAP-OPEN Req primitive by the MAP-User and transmitted to the peer under certain circumstances.

The following ASN.1 MACRO is used to describe the main aspects of application-contexts in the following clauses:

APPLICATION-CONTEXT MACRO ::=

BEGIN

TYPE NOTATION ::= Symmetric | InitiatorConsumerOf

ResponderConsumerOf | empty

VALUE NOTATION ::= value(VALUE OBJECT IDENTIFIER)

Symmetric ::= "OPERATIONS OF" "{" PackageList "}"

InitiatorConsumerOf ::= "INITIATOR CONSUMER OF" "{" PackageList "}"

ResponderConsumerOf ::= "RESPONDER CONSUMER OF" "{" PackageList "}"



| empty

PackageList ::= Package | PackageList "," Package

Package ::= value(OPERATION-PACKAGE)



| type -- shall reference a package type

END

The following definitions are used throughout this clause:

-
v1-application-context: An application-context which contains only v1-packages and uses only TC v1 facilities;

-
v1 context set: the set of v1-application-contexts defined in the present document.

-
vn-application-context (n>=2): An application-context which contains only vn-packages;

The names of v1-application-contexts are suffixed by "-v1" while other names are suffixed by "-vn" where n>=2.

Application-contexts which do not belong to the v1 context set use v2 TC facilities.

The last component of each application-context-name (i.e. the last component of the object identifier value) assigned to an application-context which belongs to the v1 context set indicates explicitly "version1".

For each application-context which does not belong to the "v1 context set" there is a v1-equivalent application context. This is a v1-application-context which includes the v1-equivalents of the packages included in the original context.

Each application-context uses the abstract-syntax associated with the operation-packages it includes and uses the transfer-syntax derived from it by applying the encoding rules defined in clause 17.1.1.

ACs which do not belong to the v1 context set require the support of the abstract-syntax identified by the object identifier value: MAP-DialogueInformation.map-Dialogue-AS defined in clause 17.4.

17.3.2
Application context definitions

17.3.2.1
Void

17.3.2.2
Location Updating

This application context is used between HLR and VLR for location updating procedures.

networkLocUpContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


INITIATOR CONSUMER OF {



LocationUpdatingPackage-v3,



DataRestorationPackage-v3}


RESPONDER CONSUMER OF {



SubscriberDataMngtPackage-v3



TracingPackage-v3}

::= {map-ac networkLocUp(1) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac networkLocUp(1) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac networkLocUp(1) version1(1)}

17.3.2.3
Location Cancellation

This application context is used between HLR and VLR or between HLR and SGSN for location cancellation procedures. For the HLR - SGSN interface only version 3 of this application context is applicable.

locationCancellationContext-v3 APPLICATION-CONTEXT


-- Responder is VLR or SGSN if Initiator is HLR


INITIATOR CONSUMER OF {



LocationCancellationPackage-v3}

::= {map-ac locationCancel(2) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

map-ac locationCancel(2) version2(2)

The following application-context-name is assigned to the v1-equivalent application-context:

map-ac locationCancel(2) version1(1)

17.3.2.4
Roaming number enquiry

This application context is used between HLR and VLR for roaming number enquiry procedures.

roamingNumberEnquiryContext-v3 APPLICATION-CONTEXT


-- Responder is VLR if Initiator is HLR


INITIATOR CONSUMER OF {



RoamingNumberEnquiryPackage-v3}

::= {map-ac roamingNbEnquiry(3) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac roamingNbEnquiry(3) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac roamingNbEnquiry(3) version1(1)}

17.3.2.5
Void

17.3.2.6
Location Information Retrieval

This application-context is used between GMSC and HLR or between GMSC and NPLR or between gsmSCF and HLR when retrieving location information. For the GMSC - NPLR interface version 1, version 2 and version 3 of this application context are applicable.

locationInfoRetrievalContext-v3 APPLICATION-CONTEXT


-- Responder is HLR or NPLR if Initiator is GMSC


-- Responder is HLR if Initiator is gsmSCF


INITIATOR CONSUMER OF {



InterrogationPackage-v3}

::= {map-ac locInfoRetrieval(5) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac locInfoRetrieval(5) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac locInfoRetrieval(5) version1(1)}

17.3.2.7
Call control transfer

This application context is used for the call control transfer procedure between the VMSC and the GMSC.

callControlTransferContext-v4 APPLICATION-CONTEXT


-- Responder is GMSC if Initiator is VMSC


INITIATOR CONSUMER OF {



CallControlTransferPackage-v4}

::= {map-ac callControlTransfer(6) version4(4)}

The following application-context-name is assigned to the v3-equivalent application-context:

{map-ac callControlTransfer(6) version3(3)}

17.3.2.8
Secure transport

This application context is used for the secure transport of MAP messages between any MAP entities.

SecureTransportHandlingContext-v3 APPLICATION-CONTEXT


INITIATOR CONSUMER OF {



SecureTransportHandlingPackage-v3}

::= {map-ac secureTransportHandling(40) version3(3)}

This application-context is v3 only.

17.3.2.9 - 17.3.2.10
Void

17.3.2.11
Location registers restart

This application context is used between HLR and VLR or between HLR and SGSN for location register restart procedures. For the HLR - SGSN interface version 1 and version 2 of this application context are applicable.

resetContext-v2 APPLICATION-CONTEXT


-- Responder is VLR or SGSN if Initiator is HLR


INITIATOR CONSUMER OF {



ResetPackage-v2}

::= {map-ac reset(10) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac reset(10) version1(1)}

17.3.2.12
Handover control

This application context is used for handover procedures between MSCs.

handoverControlContext-v3 APPLICATION-CONTEXT


-- Responder is MSCB if Initiator is MSCA


INITIATOR CONSUMER OF {



HandoverControlPackage-v3}

::= {map-ac handoverControl(11) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac handoverControl(11) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac handoverControl(11) version1(1)}

17.3.2.13
IMSI Retrieval

This application context is used for IMSI retrieval between HLR and VLR.

imsiRetrievalContext-v2 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


INITIATOR CONSUMER OF {



IMSIRetrievalPackage-v2}

::= {map-ac imsiRetrieval(26) version2(2)}

This application-context is v2 only.

17.3.2.14
Equipment Management

This application context is used for equipment checking between MSC and EIR or between SGSN and EIR. For the SGSN - EIR interface version 1 and version 2 of this application context are applicable:

equipmentMngtContext-v2 APPLICATION-CONTEXT


-- Responder is EIR if Initiator is MSC


-- Responder is EIR if Initiator is SGSN


INITIATOR CONSUMER OF {



EquipmentMngtPackage-v2}

::= {map-ac equipmentMngt(13) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac equipmentMngt(13) version1(1)}

17.3.2.15
Information retrieval

This application context is used for authentication information retrieval between HLR and VLR or between HLR and SGSN. For the HLR - SGSN interface version 1 and version 2 and version 3 of this application context are applicable.

infoRetrievalContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


-- Responder is HLR if Initiator is SGSN


INITIATOR CONSUMER OF {



InfoRetrievalPackage-v3}

::= {map-ac infoRetrieval(14) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

infoRetrievalContext-v2 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


-- Responder is HLR if Initiator is SGSN


INITIATOR CONSUMER OF {



InfoRetrievalPackage-v2}

::= {map-ac infoRetrieval(14) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac infoRetrieval(14) version1(1)}

17.3.2.16
Inter-VLR information retrieval

This application context is used for information retrieval between VLRs. 

interVlrInfoRetrievalContext-v3 APPLICATION-CONTEXT


-- Responder is VLR if Initiator is VLR


INITIATOR CONSUMER OF {



InterVlrInfoRetrievalPackage-v3}

::= {map-ac interVlrInfoRetrieval(15) version3(3)}

The v2-equivalent application-context is:

interVlrInfoRetrievalContext-v2 APPLICATION-CONTEXT


-- Responder is VLR if Initiator is VLR


INITIATOR CONSUMER OF {



InterVlrInfoRetrievalPackage-v2}

::= {map-ac interVlrInfoRetrieval(15) version2(2)}

The v1-equivalent application-context is:

{map-ac infoRetrieval(14) version1(1)}

17.3.2.17
Stand Alone Subscriber Data Management

This application context is used for stand alone subscriber data management between HLR and VLR or between HLR and SGSN. For the HLR - SGSN interface only version 3 of this application context is applicable:

subscriberDataMngtContext-v3 APPLICATION-CONTEXT


-- Responder is VLR or SGSN if Initiator is HLR


INITIATOR CONSUMER OF {



SubscriberDataMngtStandAlonePackage-v3}

::= {map-ac subscriberDataMngt(16) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac subscriberDataMngt(16) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac subscriberDataMngt(16) version1(1)}

17.3.2.18
Tracing

This application context is used between HLR and VLR or between HLR and SGSN for stand alone tracing control procedures. For the HLR - SGSN interface version 1, version 2 and version 3 of this application context are applicable.

tracingContext-v3 APPLICATION-CONTEXT


-- Responder is VLR or SGSN if Initiator is HLR


INITIATOR CONSUMER OF {



TracingStandAlonePackage-v3}

::= {map-ac tracing(17) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac tracing(17) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac tracing(17) version1(1)}

17.3.2.19
Network functional SS handling

This application context is used for functional-like SS handling procedures between VLR and HLR.

networkFunctionalSsContext-v2 APPLICATION-CONTEXT


-- Responder is HLR, Initiator is VLR


INITIATOR CONSUMER OF {



FunctionalSsPackage-v2}

::= {map-ac networkFunctionalSs(18) version2(2)}

The v1-equivalent application-context is defined as follows:

networkFunctionalSsContext-v1 APPLICATION-CONTEXT


-- Responder is HLR, Initiator is VLR


INITIATOR CONSUMER OF {



FunctionalSsPackage-v1,



UnstructuredSsPackage-v1,



BindingPackage-v1}

::= {map-ac networkFunctionalSs(18) version1(1)}

17.3.2.20
Network unstructured SS handling

This application context is used for handling stimuli-like procedures between HLR and VLR, between the HLR and gsmSCF, and between HLR and HLR.

networkUnstructuredSsContext-v2 APPLICATION-CONTEXT


-- Responder is HLR, Initiator is VLR


-- Responder is VLR, Initiator is HLR


-- Responder is gsmSCF, Initiator is HLR


-- Responder is HLR, Initiator is gsmSCF


-- Responder is HLR, Initiator is HLR


OPERATIONS OF {



UnstructuredSsPackage-v2}

::= {map-ac networkUnstructuredSs(19) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac networkFunctionalSs(18) version1(1)}

17.3.2.21
Short Message Gateway

This application context is used for short message gateway procedures.

shortMsgGatewayContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is GMSC


INITIATOR CONSUMER OF {



ShortMsgGatewayPackage-v3}

::= {map-ac shortMsgGateway(20) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac shortMsgGateway(20) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac shortMsgGateway(20) version1(1)}

17.3.2.22
Mobile originating Short Message Relay

This application context is used between MSC and IWMSC or between SGSN and IWMSC for mobile originating short message relay procedures. For the SGSN - IWMSC interface version 1, version 2 and version 3 of this application context are applicable.

shortMsgMO-RelayContext-v3 APPLICATION-CONTEXT


-- Responder is IWMSC if Initiator is MSC


-- Responder is IWMSC if Initiator is SGSN


INITIATOR CONSUMER OF {



MOShortMsgRelayPackage-v3}

::= {map-ac shortMsgMO-Relay(21) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac shortMsgMO-Relay(21) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac shortMsg-Relay(21) version1(1)}

17.3.2.23
Void

17.3.2.24
Short message alert

This application context is used for short message alerting procedures.

shortMsgAlertContext-v2 APPLICATION-CONTEXT


-- Responder is IWMSC if Initiator is HLR


INITIATOR CONSUMER OF {



AlertingPackage-v2}

::= {map-ac shortMsgAlert(23) version2(2)}

The following application-context-name is symbolically assigned to the v1-equivalent application-context:

{map-ac shortMsgAlert(23) version1(1)}

17.3.2.25
Short message waiting data management

This application context is used between VLR and HLR or between SGSN and HLR for short message waiting data management procedures. For the SGSN - HLR interface only version 3 of this application context is applicable.

mwdMngtContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is SGSN


-- Responder is HLR if Initiator is VLR


INITIATOR CONSUMER OF {



MwdMngtPackage-v3}

::= {map-ac mwdMngt(24) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac mwdMngt(24) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac mwdMngt(24) version1(1)}

17.3.2.26
Mobile terminating Short Message Relay

This application context is used between GMSC and MSC or between GMSC and SGSN for mobile terminating short message relay procedures. For the GMSC - SGSN interface version 2 and version 3 of this application context and the equivalent version 1 application context are applicable.

shortMsgMT-RelayContext-v3 APPLICATION-CONTEXT


-- Responder is MSC or SGSN if Initiator is GMSC


INITIATOR CONSUMER OF {



MTShortMsgRelayPackage-v3}

::= {map-ac shortMsgMT-Relay(25) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac shortMsgMT-Relay(25) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

{map-ac shortMsgMO-Relay(21) version1(1)}

17.3.2.27
MS purging

This application context is used between HLR and VLR or between HLR and SGSN for MS purging procedures. For the SGSN - HLR interface only version 3 of this application context is applicable.

msPurgingContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


-- Responder is HLR if Initiator is SGSN


INITIATOR CONSUMER OF {



purgingPackage-v3}

::= {map-ac msPurging(27) version3(3)}

The following application-context-name is assigned to the v2-equivalent application-context:

{map-ac msPurging(27) version2(2)}

17.3.2.28
Subscriber information enquiry

This application context is used between HLR and VLR for subscriber information enquiry procedures.

subscriberInfoEnquiryContext-v3 APPLICATION-CONTEXT


-- Responder is VLR if Initiator is HLR


INITIATOR CONSUMER OF {



SubscriberInformationEnquiryPackage-v3}

::= {map-ac subscriberInfoEnquiry(28) version3(3)}

This application-context is v3 only.

17.3.2.29
Any time information enquiry

This application context is used between gsmSCF and HLR or GMLC for any time information enquiry procedures.

anyTimeInfoEnquiryContext-v3 APPLICATION-CONTEXT


-- Responder is HLR or GMLC if Initiator is gsmSCF


INITIATOR CONSUMER OF {



AnyTimeInformationEnquiryPackage-v3}

::= {map-ac anyTimeInfoEnquiry(29) version3(3)}

This application-context is v3 only.

17.3.2.30
Group Call Control

This application context is used between anchor MSC and relay MSC for group call and broadcast call procedures.

groupCallControlContext-v3 APPLICATION-CONTEXT


-- Responder is relay MSC if Initiator is anchor MSC


INITIATOR CONSUMER OF {



GroupCallControlPackage-v3}

::= {map-ac groupCallControl(31) version3(3)}

This application-context is v3 only.

17.3.2.31
Provide SIWFS Number

This application context is used for activation or modification of SIWF resources.

sIWFSAllocationContext-v3 APPLICATION-CONTEXT


-- Responder is SIWF if Initiater is VMSC


INITIATOR CONSUMER OF {



ProvideSIWFSNumberPackage-v3,



SIWFSSignallingModifyPackage-v3}

::= {map-ac sIWFSAllocation (12) version3(3)}
This application-context is v3 only.

17.3.2.32
Gprs Location Updating

This application context is used between HLR and SGSN for gprs location updating procedures.

gprsLocationUpdateContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is SGSN


INITIATOR CONSUMER OF {



GprsLocationUpdatingPackage-v3}


RESPONDER CONSUMER OF {



SubscriberDataMngtPackage-v3



TracingPackage-v3}

::= {map-ac gprsLocationUpdate(32) version3(3)}

This application-context is v3 only.

17.3.2.33
Gprs Location Information Retreival

This application context is used between HLR and GGSN when retrieving gprs location information.

gprsLocationInfoRetrievalContext-v4 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is GGSN


INITIATOR CONSUMER OF {



GprsInterrogationPackage-v4}

::= {map-ac gprsLocationInfoRetrieval(33) version4(4)}

The following application-context-name is assigned to the v3-equivalent application-context:

{map-ac gprsLocationInfoRetrieval(33) version3(3)}

17.3.2.34
Failure Reporting

This application context is used between HLR and GGSN to inform that network requested PDP-context activation has failed.

failureReportContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is GGSN


INITIATOR CONSUMER OF {



FailureReportingPackage-v3}

::= {map-ac failureReport(34) version3(3)}

This application-context is v3 only.

17.3.2.35
GPRS Notifying

This application context is used between HLR and GGSN for notifying that GPRS subscriber is present again.

gprsNotifyContext-v3 APPLICATION-CONTEXT


-- Responder is GGSN if Initiator is HLR


INITIATOR CONSUMER OF {



GprsNotifyingPackage-v3}

::= {map-ac gprsNotify(35) version3(3)}

This application-context is v3 only.

17.3.2.36
Supplementary Service invocation notification

This application context is used between the MSC and the gsmSCF and between the HLR and the gsmSCF for Supplementary Service invocation notification procedures.

ss-InvocationNotificationContext-v3 APPLICATION-CONTEXT


-- Responder is gsmSCF, Initiator is MSC


-- Responder is gsmSCF, Initiator is HLR


INITIATOR CONSUMER OF {



SS-InvocationNotificationPackage-v3} 

::= {map-ac ss-InvocationNotification(36) version3(3)}

This application-context is v3 only.

17.3.2.37
Reporting

This application context is used between HLR and VLR for reporting procedures.

reportingContext-v3 APPLICATION-CONTEXT


-- Responder is VLR if Initiator is HLR


-- Responder is HLR if Initiator is VLR


INITIATOR CONSUMER OF {



SetReportingStatePackage-v3,



StatusReportPackage-v3,



RemoteUserFreePackage-v3}


RESPONDER CONSUMER OF {



SetReportingStatePackage-v3,



StatusReportPackage-v3}

::= {map-ac reporting(7) version3(3)}

This application-context is v3 only.

17.3.2.38
Call Completion

This application context is used between VLR and the HLR for subscriber control of call completion services.

callCompletionContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


INITIATOR CONSUMER OF {



CallCompletionPackage-v3}

::= {map-ac callCompletion(8) version3(3)}

This application-context is v3 only.

17.3.2.39
Location Service Gateway

This application context is used for location service gateway procedures.

locationSvcGatewayContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is GMLC


INITIATOR CONSUMER OF {



locationSvcGatewayPackage-v3}

::= {map-ac locationSvcGateway(37) version3(3)}

17.3.2.40
Location Service Enquiry

This application context is used for location service enquiry procedures.

locationSvcEnquiryContext-v3 APPLICATION-CONTEXT


-- Responder is MSC if Initiator is GMLC


-- Responder is GMLC if Initiator is MSC


INITIATOR CONSUMER OF {



locationSvcEnquiryPackage-v3,



locationSvcReportingPackage-v3}

::= {map-ac locationSvcEnquiry(38) version3 (3)}

17.3.2.41
Void

17.3.2.42
Void

17.3.2.43
Void

17.3.2.44
IST Alerting

This application context is used between MSC (Visited MSC or Gateway MSC) and HLR for alerting services within IST procedures.

istAlertingContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VMSC


-- Responder is HLR if Initiator is GMSC


INITIATOR CONSUMER OF {



IST-AlertingPackage-v3}

::= {map-ac alerting(4) version3(3)}

This application-context is v3 only.

17.3.2.45
Service Termination

This application context is used between HLR and MSC (Visited MSC or Gateway MSC) for service termination services within IST procedures.

serviceTerminationContext-v3 APPLICATION-CONTEXT


-- Responder is VMSC or GMSC if Initiator is HLR


INITIATOR CONSUMER OF {



ServiceTerminationPackage-v3}

::= {map-ac serviceTermination(9) version3(3)}

This application-context is v3 only.

17.3.2.46
Mobility Management event notification

This application context is used between VLR and gsmSCF for Mobility Management event notification procedures.

mm-EventReportingContext-v3 APPLICATION-CONTEXT


-- Responder is gsmSCF, Initiator is VLR


INITIATOR CONSUMER OF {



MM-EventReportingPackage-v3} 

::= {map-ac mm-EventReporting(42) version3(3)}

This application-context is v3 only.

17.3.2.47
Any time information handling

This application context is used between gsmSCF and HLR for any time information handling procedures.

anyTimeInfohandlingContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is gsmSCF


INITIATOR CONSUMER OF {



AnyTimeInformationHandlingPackage-v3}

::= {map-ac anyTimeInfoHandling(43) version3(3)}

This application-context is v3 only.

17.3.2.48
Subscriber Data modification notification

This application context is used between HLR and gsmSCF for Subscriber Data modification notification procedures.

subscriberDataModificationNotificationContext-v3 APPLICATION-CONTEXT


-- Responder is gsmSCF, Initiator is HLR


INITIATOR CONSUMER OF {



SubscriberDataModificationNotificationPackage-v3} 

::= {map-ac subscriberDataModificationNotification(22) version3(3)}

This application-context is v3 only.

17.3.2.49
Authentication Failure Report

This application context is used between VLR and HLR or SGSN and HLR for reporting of authentication failures.

authenticationFailureReportContext-v3 APPLICATION-CONTEXT


-- Responder is HLR if Initiator is VLR


-- Responder is HLR if Initiator is SGSN


INITIATOR CONSUMER OF {



AuthenticationFailureReportPackage-v3 }

::= {map-ac authenticationFailureReport(39) version3(3)}

This application-context is v3 only.

17.3.3
ASN.1 Module for application-context-names

The following ASN.1 module summarises the application-context-name assigned to MAP application-contexts.

.$MAP-ApplicationContexts {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ApplicationContexts (2) version7 (7)}

DEFINITIONS

::=

BEGIN

-- EXPORTS everything

IMPORTS


gsm-NetworkId,


ac-Id

FROM MobileDomainDefinitions {

   ccitt (0) identified-organization (4) etsi (0) mobileDomain (0)

   mobileDomainDefinitions (0) version1 (1)}

;

-- application-context-names

map-ac  OBJECT IDENTIFIER ::= {gsm-NetworkId ac-Id}

networkLocUpContext-v3  OBJECT IDENTIFIER ::=


{map-ac networkLocUp(1) version3(3)}

locationCancellationContext-v3  OBJECT IDENTIFIER ::=


{map-ac locationCancel(2) version3(3)}

roamingNumberEnquiryContext-v3  OBJECT IDENTIFIER ::=


{map-ac roamingNbEnquiry(3) version3(3)}

authenticationFailureReportContext-v3  OBJECT IDENTIFIER ::=


{map-ac authenticationFailureReport(39) version3(3)}

locationInfoRetrievalContext-v3  OBJECT IDENTIFIER ::=


{map-ac locInfoRetrieval(5) version3(3)}

resetContext-v2  OBJECT IDENTIFIER ::=


{map-ac reset(10) version2(2)}

handoverControlContext-v3  OBJECT IDENTIFIER ::=


{map-ac handoverControl(11) version3(3)}

equipmentMngtContext-v2  OBJECT IDENTIFIER ::=


{map-ac equipmentMngt(13) version2(2)}

infoRetrievalContext-v3  OBJECT IDENTIFIER ::=


{map-ac infoRetrieval(14) version3(3)}

interVlrInfoRetrievalContext-v3  OBJECT IDENTIFIER ::=


{map-ac interVlrInfoRetrieval(15) version3(3)}

subscriberDataMngtContext-v3  OBJECT IDENTIFIER ::=


{map-ac subscriberDataMngt(16) version3(3)}

tracingContext-v3  OBJECT IDENTIFIER ::=


{map-ac tracing(17) version3(3)}

networkFunctionalSsContext-v2  OBJECT IDENTIFIER ::=


{map-ac networkFunctionalSs(18) version2(2)}

networkUnstructuredSsContext-v2  OBJECT IDENTIFIER ::=


{map-ac networkUnstructuredSs(19) version2(2)}

shortMsgGatewayContext-v3  OBJECT IDENTIFIER ::=


{map-ac shortMsgGateway(20) version3(3)}

shortMsgMO-RelayContext-v3  OBJECT IDENTIFIER ::=


{map-ac shortMsgMO-Relay(21) version3(3)}

shortMsgAlertContext-v2  OBJECT IDENTIFIER ::=


{map-ac shortMsgAlert(23) version2(2)}

mwdMngtContext-v3  OBJECT IDENTIFIER ::=


{map-ac mwdMngt(24) version3(3)}

shortMsgMT-RelayContext-v3  OBJECT IDENTIFIER ::=


{map-ac shortMsgMT-Relay(25) version3(3)}

imsiRetrievalContext-v2  OBJECT IDENTIFIER ::=


{map-ac imsiRetrieval(26) version2(2)}

msPurgingContext-v3  OBJECT IDENTIFIER ::=


{map-ac msPurging(27) version3(3)}

subscriberInfoEnquiryContext-v3  OBJECT IDENTIFIER ::=


{map-ac subscriberInfoEnquiry(28) version3(3)}

anyTimeInfoEnquiryContext-v3  OBJECT IDENTIFIER ::=


{map-ac anyTimeInfoEnquiry(29) version3(3)}

callControlTransferContext-v4  OBJECT IDENTIFIER ::=


{map-ac callControlTransfer(6) version4(4)}

ss-InvocationNotificationContext-v3  OBJECT IDENTIFIER ::=


{map-ac ss-InvocationNotification(36) version3(3)}

sIWFSAllocationContext-v3  OBJECT IDENTIFIER ::=


{map-ac sIWFSAllocation(12) version3(3)}

groupCallControlContext-v3  OBJECT IDENTIFIER ::=


{map-ac groupCallControl(31) version3(3)}

gprsLocationUpdateContext-v3  OBJECT IDENTIFIER ::=


{map-ac gprsLocationUpdate(32) version3(3)}

gprsLocationInfoRetrievalContext-v3  OBJECT IDENTIFIER ::=


{map-ac gprsLocationInfoRetrieval(33) version3(3)}

failureReportContext-v3  OBJECT IDENTIFIER ::=


{map-ac failureReport(34) version3(3)}

gprsNotifyContext-v3  OBJECT IDENTIFIER ::=


{map-ac gprsNotify(35) version3(3)}

reportingContext-v3  OBJECT IDENTIFIER ::=


{map-ac reporting(7) version3(3)}

callCompletionContext-v3  OBJECT IDENTIFIER ::=


{map-ac callCompletion(8) version3(3)}

istAlertingContext-v3  OBJECT IDENTIFIER ::=


{map-ac istAlerting(4) version3(3)}

serviceTerminationContext-v3  OBJECT IDENTIFIER ::=


{map-ac immediateTermination(9) version3(3)}

locationSvcGatewayContext-v3  OBJECT IDENTIFIER ::=


{map-ac locationSvcGateway(37) version3(3)}

locationSvcEnquiryContext-v3  OBJECT IDENTIFIER ::=


{map-ac locationSvcEnquiry(38) version3(3)}

mm-EventReportingContext-v3  OBJECT IDENTIFIER ::=


{map-ac mm-EventReporting(42) version3(3)}

anyTimeInfoHandlingContext-v3  OBJECT IDENTIFIER ::=


{map-ac anyTimeInfoHandling(43) version3(3)}

subscriberDataModificationNotificationContext-v3  OBJECT IDENTIFIER ::=


{map-ac subscriberDataModificationNotification(22) version3(3)}

secureTransportHandlingContext-v3  OBJECT IDENTIFIER ::=


{map-ac secureTransportHandling(40) version3(3)}

-- The following Object Identifiers are reserved for application-

-- contexts existing in previous versions of the protocol

-- AC Name & Version
Object Identifier
-- 

-- networkLocUpContext-v1
map-ac networkLocUp (1)
version1 (1)

-- networkLocUpContext-v2
map-ac networkLocUp (1)
version2 (2)

-- locationCancellationContext-v1
map-ac locationCancellation (2)
version1 (1)

-- locationCancellationContext-v2
map-ac locationCancellation (2)
version2 (2)

-- roamingNumberEnquiryContext-v1
map-ac roamingNumberEnquiry (3)
version1 (1)

-- roamingNumberEnquiryContext-v2
map-ac roamingNumberEnquiry (3)
version2 (2)

-- locationInfoRetrievalContext-v1
map-ac locationInfoRetrieval (5)
version1 (1)

-- locationInfoRetrievalContext-v2
map-ac locationInfoRetrieval (5)
version2 (2)

-- resetContext-v1
map-ac reset (10)
version1 (1)

-- handoverControlContext-v1
map-ac handoverControl (11)
version1 (1)

-- handoverControlContext-v2
map-ac handoverControl (11)
version2 (2)

-- equipmentMngtContext-v1
map-ac equipmentMngt (13)
version1 (1)

-- infoRetrievalContext-v1
map-ac infoRetrieval (14)
version1 (1) 

-- infoRetrievalContext-v2
map-ac infoRetrieval (14)
version2 (2)

-- interVlrInfoRetrievalContext-v2
map-ac interVlrInfoRetrieval (15)
version2 (2)

-- subscriberDataMngtContext-v1
map-ac subscriberDataMngt (16)
version1 (1)

-- subscriberDataMngtContext-v2
map-ac subscriberDataMngt (16)
version2 (2)

-- tracingContext-v1
map-ac tracing (17)
version1 (1)

-- tracingContext-v2
map-ac tracing (17)
version2 (2)

-- networkFunctionalSsContext-v1
map-ac networkFunctionalSs (18)
version1 (1)

-- shortMsgGatewayContext-v1
map-ac shortMsgGateway (20)
version1 (1)

-- shortMsgGatewayContext-v2
map-ac shortMsgGateway (20)
version2 (2)

-- shortMsgRelayContext-v1
map-ac shortMsgRelay (21)
version1 (1)

-- shortMsgAlertContext-v1
map-ac shortMsgAlert (23)
version1 (1)

-- mwdMngtContext-v1
map-ac mwdMngt (24)
version1 (1)

-- mwdMngtContext-v2
map-ac mwdMngt (24)
version2 (2)

-- shortMsgMT-RelayContext-v2
map-ac shortMsgMT-Relay (25)
version2 (2)

-- msPurgingContext-v2
map-ac msPurging (27)
version2 (2) 

-- callControlTransferContext-v3
map-ac callControlTransferContext (6)
version3 (3)
.#END

...

...

17.7
MAP constants and data types

17.7.1
Mobile Service data types

.$MAP-MS-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-MS-DataTypes (11) version7 (7)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS


-- location registration types


UpdateLocationArg,


UpdateLocationRes,


CancelLocationArg,


CancelLocationRes, 


PurgeMS-Arg, 


PurgeMS-Res,


SendIdentificationArg,


SendIdentificationRes, 


UpdateGprsLocationArg,


UpdateGprsLocationRes,


IST-SupportIndicator, 


SupportedLCS-CapabilitySets,

-- gprs location registration types


GSN-Address,


-- handover types


ForwardAccessSignalling-Arg,


PrepareHO-Arg,


PrepareHO-Res,


PrepareSubsequentHO-Arg, 


PrepareSubsequentHO-Res,


ProcessAccessSignalling-Arg,


SendEndSignal-Arg,


SendEndSignal-Res,


-- authentication management types


SendAuthenticationInfoArg,


SendAuthenticationInfoRes, 


AuthenticationFailureReportArg,

AuthenticationFailureReportRes,


-- security management types


EquipmentStatus,


Kc,


-- subscriber management types


InsertSubscriberDataArg,


InsertSubscriberDataRes, 


LSAIdentity,


DeleteSubscriberDataArg,


DeleteSubscriberDataRes,


Ext-QoS-Subscribed,

SubscriberData,


ODB-Data,


SubscriberStatus,


ZoneCodeList,


maxNumOfZoneCodes, 


O-CSI, 

D-CSI,


O-BcsmCamelTDPCriteriaList, 


T-BCSM-CAMEL-TDP-CriteriaList,


SS-CSI,


ServiceKey,


DefaultCallHandling,


CamelCapabilityHandling,


BasicServiceCriteria,


SupportedCamelPhases,


maxNumOfCamelTDPData,


CUG-Index,


CUG-Interlock,


InterCUG-Restrictions,


IntraCUG-Options,


NotificationToMSUser, 


QoS-Subscribed,
IST-AlertTimerValue,


T-CSI,


T-BcsmTriggerDetectionPoint,

APN,

-- fault recovery types


ResetArg,


RestoreDataArg,


RestoreDataRes,

-- provide subscriber info types 

GeographicalInformation, 


-- subscriber information enquiry types


ProvideSubscriberInfoArg,


ProvideSubscriberInfoRes,


SubscriberInfo,


LocationInformation,


SubscriberState,


-- any time information enquiry types


AnyTimeInterrogationArg,


AnyTimeInterrogationRes,


-- any time information handling types


AnyTimeSubscriptionInterrogationArg,


AnyTimeSubscriptionInterrogationRes,


AnyTimeModificationArg,


AnyTimeModificationRes,


-- subscriber data modification notification types


NoteSubscriberDataModifiedArg,


NoteSubscriberDataModifiedRes,


-- gprs location information retrieval types


SendRoutingInfoForGprsArg,


SendRoutingInfoForGprsRes,


-- failure reporting types


FailureReportArg,


FailureReportRes,


-- gprs notification types


NoteMsPresentForGprsArg,


NoteMsPresentForGprsRes,


-- Mobility Management types

NoteMM-EventArg,


NoteMM-EventRes

;

IMPORTS


maxNumOfSS,


SS-SubscriptionOption,


SS-List,


SS-ForBS-Code,


Password

FROM MAP-SS-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-SS-DataTypes (14) version7 (7)}


SS-Code

FROM MAP-SS-Code {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-SS-Code (15) version7 (7)}


Ext-BearerServiceCode

FROM MAP-BS-Code {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-BS-Code (20) version7 (7)}


Ext-TeleserviceCode

FROM MAP-TS-Code {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-TS-Code (19) version7 (7)}


AddressString,

ISDN-AddressString, 


ISDN-SubaddressString, 


FTN-AddressString,


AccessNetworkSignalInfo,


IMSI, 


TMSI,


HLR-List,


LMSI,


Identity,


GlobalCellId,


CellGlobalIdOrServiceAreaIdOrLAI,


Ext-BasicServiceCode,


NAEA-PreferredCI,


EMLPP-Info, 


MC-SS-Info,


SubscriberIdentity,


AgeOfLocationInformation,


LCSClientExternalID,


LCSClientInternalID,


Ext-SS-Status

FROM MAP-CommonDataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-CommonDataTypes (18) version7 (7)}


ExtensionContainer

FROM MAP-ExtensionDataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version7 (7)}


AbsentSubscriberDiagnosticSM

FROM MAP-ER-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ER-DataTypes (17) version7 (7)}

;

-- location registration types

UpdateLocationArg ::= SEQUENCE {


imsi


IMSI,


msc-Number
[1] ISDN-AddressString,


vlr-Number
ISDN-AddressString,


lmsi


[10] LMSI
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


vlr-Capability
[6] VLR-Capability
OPTIONAL,


informPreviousNetworkEntity
[11]
NULL

OPTIONAL }

VLR-Capability ::= SEQUENCE{


supportedCamelPhases  
[0] SupportedCamelPhases
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,

solsaSupportIndicator
[2] NULL

OPTIONAL,

istSupportIndicator
[1] IST-SupportIndicator
OPTIONAL,


superChargerSupportedInServingNetworkEntity
[3] SuperChargerInfo
OPTIONAL,


longFTN-Supported
[4]
NULL

OPTIONAL,


supportedLCS-CapabilitySets
[5]
SupportedLCS-CapabilitySets
OPTIONAL }

SuperChargerInfo ::= CHOICE {


sendSubscriberData
[0] NULL,


subscriberDataStored
[1] AgeIndicator }

AgeIndicator ::= OCTET STRING (SIZE (1..6))


-- The internal structure of this parameter is implementation specific.

IST-SupportIndicator ::=  ENUMERATED {


basicISTSupported
(0),


istCommandSupported
(1),


...}

-- exception handling:

-- reception of values > 1 shall be mapped to ' istCommandSupported '
SupportedLCS-CapabilitySets ::= BIT STRING {


lcsCapabilitySet1 (0),


lcsCapabilitySet2 (1) } (SIZE (2..16)) 

-- Core network signalling capability set1 indicates LCS Release98 or Release99 version.

-- Core network signalling capability set2 indicates LCS Release4 or later version.

-- A node shall mark in the BIT STRING all LCS capability sets it supports. 

-- If no bit is set then the sending node does not support LCS.

-- If the parameter is not sent by an VLR then the VLR may support at most capability set1.

-- If the parameter is not sent by an SGSN then no support for LCS is assumed.

-- An SGSN is not allowed to indicate support of capability set1.

-- Other bits than listed above shall be discarded.

UpdateLocationRes ::= SEQUENCE {


hlr-Number
ISDN-AddressString,


extensionContainer
ExtensionContainer
OPTIONAL,


... }

CancelLocationArg ::= [3] SEQUENCE {


identity

Identity,


cancellationType
CancellationType
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

CancellationType ::= ENUMERATED {


updateProcedure
(0),


subscriptionWithdraw
(1),


...}


-- The HLR shall not send values other than listed above

CancelLocationRes ::= SEQUENCE {


extensionContainer
ExtensionContainer
OPTIONAL,


...}

PurgeMS-Arg ::= [3] SEQUENCE {


imsi


IMSI,


vlr-Number
[0] ISDN-AddressString
OPTIONAL,


sgsn-Number
[1]
ISDN-AddressString
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

PurgeMS-Res ::= SEQUENCE {


freezeTMSI
[0]
NULL

OPTIONAL,


freezeP-TMSI
[1]
NULL

OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

SendIdentificationArg ::= SEQUENCE {


tmsi


TMSI,


numberOfRequestedVectors
NumberOfRequestedVectors 
OPTIONAL,


-- if segmentation is used, numberOfRequestedVectors shall be present in 


-- the first segment and shall not be present in subsequent segments. If received


-- in a subsequent segment it shall be discarded. 


segmentationProhibited
NULL


OPTIONAL,


-- if segmentation is prohibited the previous VLR shall not send the result


-- within a TC-CONTINUE message.


extensionContainer
ExtensionContainer
OPTIONAL,


...}

SendIdentificationRes ::= [3] SEQUENCE {


imsi


IMSI


OPTIONAL,


-- IMSI must be present if SendIdentificationRes is not segmented.


-- If the TC-Continue segmentation option is taken the IMSI must be


-- present in one segmented transmission of SendIdentificationRes.

authenticationSetList
AuthenticationSetList
OPTIONAL,


currentSecurityContext
[2]CurrentSecurityContext
OPTIONAL,


extensionContainer
[3] ExtensionContainer
OPTIONAL,


...}

-- authentication management types

AuthenticationSetList ::= CHOICE {


tripletList
[0] TripletList,


quintupletList
[1] QuintupletList }

TripletList ::= SEQUENCE SIZE (1..5) OF





AuthenticationTriplet

QuintupletList ::= SEQUENCE SIZE (1..5) OF





AuthenticationQuintuplet

AuthenticationTriplet ::= SEQUENCE {


rand


RAND,


sres


SRES,


kc


Kc,


...}

AuthenticationQuintuplet ::= SEQUENCE {


rand


RAND,


xres


XRES,


ck


CK,


ik


IK,


autn


AUTN,


...}

CurrentSecurityContext ::= CHOICE {


gsm-SecurityContextData
[0] GSM-SecurityContextData,


umts-SecurityContextData
[1] UMTS-SecurityContextData }

GSM-SecurityContextData ::= SEQUENCE {


kc


Kc,


cksn


Cksn,


... }

UMTS-SecurityContextData ::= SEQUENCE {


ck


CK,


ik


IK,


ksi


KSI,


... }

RAND ::= OCTET STRING (SIZE (16))

SRES ::= OCTET STRING (SIZE (4))

Kc ::= OCTET STRING (SIZE (8))

XRES ::= OCTET STRING (SIZE (4..16))

CK ::= OCTET STRING (SIZE (16))

IK ::= OCTET STRING (SIZE (16))

AUTN ::= OCTET STRING (SIZE (16))

AUTS ::= OCTET STRING (SIZE (14))

Cksn ::= OCTET STRING (SIZE (1))


-- The internal structure is defined in 3G TS 24.008

KSI ::= OCTET STRING (SIZE (1))


-- The internal structure is defined in 3G TS 24.008

AuthenticationFailureReportArg ::= SEQUENCE {


imsi


IMSI,


failureCause
FailureCause,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


re-attempt
BOOLEAN

OPTIONAL,


accessType
AccessType
OPTIONAL,


rand


RAND


OPTIONAL,


vlr-Number
[0] ISDN-AddressString
OPTIONAL,


sgsn-Number
[1] ISDN-AddressString
OPTIONAL }

AccessType ::= ENUMERATED {


call (0),


emergencyCall (1),


locationUpdating (2),


supplementaryService (3),


shortMessage (4),


gprsAttach (5),


routingAreaUpdating (6),


serviceRequest (7),


pdpContextActivation (8),


pdpContextDeactivation (9),


...}


-- exception handling:


-- received values greater than 9 shall be ignored.

AuthenticationFailureReportRes ::= SEQUENCE {


extensionContainer
ExtensionContainer
OPTIONAL,


...}

FailureCause ::= ENUMERATED {


wrongUserResponse  (0),


wrongNetworkSignature  (1)}

-- gprs location registration types

UpdateGprsLocationArg ::= SEQUENCE {


imsi


IMSI,


sgsn-Number
ISDN-AddressString,



sgsn-Address
GSN-Address,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


sgsn-Capability
[0] SGSN-Capability
OPTIONAL,


informPreviousNetworkEntity
[1]
NULL

OPTIONAL }

SGSN-Capability ::= SEQUENCE{


solsaSupportIndicator
NULL


OPTIONAL,


extensionContainer
[1] ExtensionContainer
OPTIONAL,


... ,


superChargerSupportedInServingNetworkEntity
[2] SuperChargerInfo
OPTIONAL ,


gprsEnhancementsSupportIndicator 
[3] NULL

OPTIONAL,


supportedCamelPhases  
[4] SupportedCamelPhases
OPTIONAL,


supportedLCS-CapabilitySets
[5]  SupportedLCS-CapabilitySets
OPTIONAL }

GSN-Address ::= OCTET STRING (SIZE (5..17))


-- Octets are coded according to TS 3GPP TS 23.003 [17]

UpdateGprsLocationRes ::= SEQUENCE {


hlr-Number
ISDN-AddressString,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

-- handover types

ForwardAccessSignalling-Arg ::= [3] SEQUENCE {


an-APDU

AccessNetworkSignalInfo,

integrityProtectionInfo
[0] IntegrityProtectionInformation

OPTIONAL,


encryptionInfo
[1] EncryptionInformation

OPTIONAL,


keyStatus

[2]
KeyStatus
OPTIONAL,


allowedGSM-Algorithms
[4]
AllowedGSM-Algorithms
OPTIONAL,


allowedUMTS-Algorithms
[5]
AllowedUMTS-Algorithms
OPTIONAL,

radioResourceInformation
[6] RadioResourceInformation
OPTIONAL,


extensionContainer
[3]
ExtensionContainer 
OPTIONAL,


...}

AllowedGSM-Algorithms ::= OCTET STRING (SIZE (1))


-- internal structure is coded as Algorithm identifier octet from


-- Permitted Algorithms defined in 3G TS 48.008


-- A node shall mark all GSM algorithms that are allowed in MSC-B

AllowedUMTS-Algorithms ::= SEQUENCE {


integrityProtectionAlgorithms
[0] 
PermittedIntegrityProtectionAlgorithms
OPTIONAL,


encryptionAlgorithms
[1] 
PermittedEncryptionAlgorithms

OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...}

PermittedIntegrityProtectionAlgorithms ::=



OCTET STRING (SIZE (1..maxPermittedIntegrityProtectionAlgorithmsLength))


-- Octets are coded according to Permitted Integrity Protection Algorithms in Integrity


-- Protection Information information element in 3G TS 25.413

maxPermittedIntegrityProtectionAlgorithmsLength INTEGER ::= 9

PermittedEncryptionAlgorithms ::=



OCTET STRING (SIZE (1..maxPermittedEncryptionAlgorithmsLength))


-- Octets are coded according to Permitted Encryption Algorithms in Encryption


-- Information information element in 3G TS 25.413

maxPermittedEncryptionAlgorithmsLength INTEGER ::= 9

KeyStatus ::= ENUMERATED {


old  (0),


new  (1),


...}


-- exception handling:


-- received values in range 2-31 shall be treated as "old"


-- received values greater than 31 shall be treated as "new"
PrepareHO-Arg ::= [3] SEQUENCE {


targetCellId
[0] GlobalCellId
OPTIONAL,


ho-NumberNotRequired
NULL


OPTIONAL, 


targetRNCId
[1] RNCId

OPTIONAL,


an-APDU

[2] AccessNetworkSignalInfo
OPTIONAL,


multipleBearerRequested
[3] NULL

OPTIONAL,


imsi


[4] IMSI

OPTIONAL,


integrityProtectionInfo
[5] IntegrityProtectionInformation

OPTIONAL,


encryptionInfo
[6] EncryptionInformation

OPTIONAL,


radioResourceInformation
[7] RadioResourceInformation
OPTIONAL,


allowedGSM-Algorithms
[9]
AllowedGSM-Algorithms
OPTIONAL,


allowedUMTS-Algorithms
[10]
AllowedUMTS-Algorithms
OPTIONAL,


radioResourceList
[11] RadioResourceList
OPTIONAL,


extensionContainer
[8] ExtensionContainer
OPTIONAL,


...}

RadioResourceList ::= SEQUENCE SIZE (2.. maxNumOfRadioResources) OF





RadioResource

RadioResource ::= SEQUENCE {


radioResourceInformation
RadioResourceInformation,


rab-Id

RAB-Id,


-- RAB Identity is needed to relate the radio resources with the radio access bearers. 


...}

maxNumOfRadioResources  INTEGER ::= 7
PrepareHO-Res ::= [3] SEQUENCE {


handoverNumber
[0] ISDN-AddressString
OPTIONAL,


relocationNumberList
[1]
RelocationNumberList
OPTIONAL,


an-APDU

[2]
AccessNetworkSignalInfo
OPTIONAL,


multicallBearerInfo
[3]
MulticallBearerInfo
OPTIONAL,

multipleBearerNotSupported
NULL


OPTIONAL,


selectedUMTS-Algorithms
[5]
SelectedUMTS-Algorithms
OPTIONAL,


chosenRadioResourceInformation
[6] ChosenRadioResourceInformation
 OPTIONAL,


extensionContainer
[4]
ExtensionContainer
OPTIONAL,


...}

SelectedUMTS-Algorithms ::= SEQUENCE {


integrityProtectionAlgorithm
[0] 
ChosenIntegrityProtectionAlgorithm
OPTIONAL,


encryptionAlgorithm
[1] 
ChosenEncryptionAlgorithm
OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...}

ChosenIntegrityProtectionAlgorithm ::= OCTET STRING (SIZE (1))


-- Octet is coded according to 3G TS 25.413

ChosenEncryptionAlgorithm ::= OCTET STRING (SIZE (1))


-- Octet is coded according to 3G TS 25.413

ChosenRadioResourceInformation ::= SEQUENCE {


chosenChannelInfo
[0] ChosenChannelInfo
OPTIONAL,


chosenSpeechVersion
[1] ChosenSpeechVersion
OPTIONAL,


...}

ChosenChannelInfo ::= OCTET STRING (SIZE (2))


-- Octets are coded according the Chosen Channel information element in 3G TS 48.008

ChosenSpeechVersion ::= OCTET STRING (SIZE (2))


-- Octets are coded according the Speech Version (chosen) information element in 3G TS


-- 48.008 

PrepareSubsequentHO-Arg ::= [3] SEQUENCE {


targetCellId
[0] GlobalCellId
OPTIONAL,


targetMSC-Number
[1] ISDN-AddressString,


targetRNCId
[2] RNCId

OPTIONAL,


an-APDU

[3]
AccessNetworkSignalInfo
OPTIONAL,

selectedRab-Id
[4]
RAB-Id
OPTIONAL,

extensionContainer
[5]
ExtensionContainer
OPTIONAL,


...}

PrepareSubsequentHO-Res ::= [3] SEQUENCE {


an-APDU

AccessNetworkSignalInfo,


extensionContainer
[0]
ExtensionContainer
OPTIONAL,


...}

ProcessAccessSignalling-Arg ::= [3] SEQUENCE {


an-APDU

AccessNetworkSignalInfo,

selectedUMTS-Algorithms
[1]
SelectedUMTS-Algorithms
OPTIONAL,

selectedGSM-Algorithm
[2]
SelectedGSM-Algorithm
OPTIONAL,

chosenRadioResourceInformation
[3] ChosenRadioResourceInformation OPTIONAL,


selectedRab-Id
[4] RAB-Id
OPTIONAL,

extensionContainer
[0]
ExtensionContainer 
OPTIONAL,


...}

SelectedGSM-Algorithm ::= OCTET STRING (SIZE (1))


-- internal structure is coded as Algorithm identifier octet from Chosen Encryption


-- Algorithm defined in 3G TS 48.008


-- A node shall mark only the selected GSM algorithm

SendEndSignal-Arg ::= [3] SEQUENCE {


an-APDU

AccessNetworkSignalInfo,

extensionContainer
[0]
ExtensionContainer 
OPTIONAL,


...}

SendEndSignal-Res ::= SEQUENCE {


extensionContainer
[0]
ExtensionContainer 
OPTIONAL,


...}

RNCId ::= OCTET STRING (SIZE (7))


-- Refers to the Target RNC-ID in the Target ID in 3G TS 25.413. 


-- The internal structure is defined as follows:


-- PLMN-ID   3 octets


-- LAC       2 octets


-- RNC-ID    2 octets

RelocationNumberList ::= SEQUENCE SIZE (1..maxNumOfRelocationNumber) OF





RelocationNumber

MulticallBearerInfo ::= INTEGER (1..maxNumOfRelocationNumber)

RelocationNumber ::= SEQUENCE {


handoverNumber
ISDN-AddressString,


rab-Id

RAB-Id,


-- RAB Identity is needed to relate the calls with the radio access bearers. 


...}

RAB-Id ::= INTEGER (1..maxNrOfRABs)

maxNrOfRABs INTEGER ::= 255

maxNumOfRelocationNumber  INTEGER ::= 7
RadioResourceInformation ::= OCTET STRING (SIZE (5..15))


-- Octets are coded according the Channel Type information element in 3G TS 48.008

IntegrityProtectionInformation ::= OCTET STRING (SIZE (18..maxNumOfIntegrityInfo))


-- Octets are coded according to 3G TS 25.413

maxNumOfIntegrityInfo INTEGER ::= 100

EncryptionInformation ::= OCTET STRING (SIZE (18..maxNumOfEncryptionInfo))


-- Octets are coded according to 3G TS 25.413

maxNumOfEncryptionInfo INTEGER ::= 100

-- authentication management types

SendAuthenticationInfoArg ::= SEQUENCE {


imsi


[0] IMSI,


numberOfRequestedVectors
NumberOfRequestedVectors,


segmentationProhibited
NULL


OPTIONAL,


-- if segmentation is prohibited the HLR shall not send the result within


-- a TC-CONTINUE message. 


immediateResponsePreferred
[1] NULL


OPTIONAL,


-- if present, the HLR may send an immediate response with the available authentication 


-- vectors (see § 8.5.2 for more information). 


re-synchronisationInfo
Re-synchronisationInfo
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...,


requestingNodeType
[3] RequestingNodeType
OPTIONAL}

NumberOfRequestedVectors ::= INTEGER (1..5)

Re-synchronisationInfo ::= SEQUENCE {


rand


RAND,


auts


AUTS,


...}

SendAuthenticationInfoRes ::= [3] SEQUENCE {


authenticationSetList
AuthenticationSetList 
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

RequestingNodeType ::= ENUMERATED {


vlr  (0),


sgsn  (1),


...}


-- exception handling:


-- received values in the range 2-15 shall be treated as "vlr"


-- received values greater than 15 shall be treated as "sgsn"

-- security management types

EquipmentStatus ::= ENUMERATED {


whiteListed  (0),


blackListed  (1),


greyListed  (2)}

-- subscriber management types

InsertSubscriberDataArg ::= SEQUENCE {


imsi


[0] IMSI

OPTIONAL,


COMPONENTS OF
SubscriberData,


extensionContainer
[14] ExtensionContainer
OPTIONAL,


... ,



naea-PreferredCI
[15] NAEA-PreferredCI
OPTIONAL,


-- naea-PreferredCI is included at the discretion of the HLR operator.


gprsSubscriptionData
[16] GPRSSubscriptionData
OPTIONAL,


roamingRestrictedInSgsnDueToUnsupportedFeature [23] 
NULL









OPTIONAL, 


networkAccessMode
[24] NetworkAccessMode
OPTIONAL,


lsaInformation
[25] LSAInformation
OPTIONAL,


lmu-Indicator
[21]
NULL

OPTIONAL,


lcsInformation
[22]
LCSInformation
OPTIONAL,



istAlertTimer
[26] IST-AlertTimerValue
OPTIONAL,



superChargerSupportedInHLR
[27] AgeIndicator
OPTIONAL,



mc-SS-Info
[28] MC-SS-Info
OPTIONAL,


cs-AllocationRetentionPriority
[29] CS-AllocationRetentionPriority

OPTIONAL,


sgsn-CAMEL-SubscriptionInfo
[17] SGSN-CAMEL-SubscriptionInfo
OPTIONAL,


chargingCharacteristics 
[18]
ChargingCharacteristics 
OPTIONAL

 }


-- If the Network Access Mode parameter is sent, it shall be present only in 


-- the first sequence if seqmentation is used

CS-AllocationRetentionPriority ::= OCTET STRING (SIZE (1))

-- This data type encodes each priority level defined in TS 23.107 as the binary value


-- of the priority level.

IST-AlertTimerValue ::= INTEGER (15..255)

LCSInformation ::= SEQUENCE {


gmlc-List
[0]
GMLC-List
OPTIONAL,


lcs-PrivacyExceptionList
[1]
LCS-PrivacyExceptionList
OPTIONAL,


molr-List

[2]
MOLR-List
OPTIONAL,


...}

GMLC-List ::= SEQUENCE SIZE (1..maxNumOfGMLC) OF





ISDN-AddressString


-- if segmentation is used, the complete GMLC-List shall be sent in one segment

maxNumOfGMLC  INTEGER ::= 5

NetworkAccessMode ::= ENUMERATED {


bothMSCAndSGSN
(0),


onlyMSC

(1),


onlySGSN

(2),


...}


-- if unknown values are received in NetworkAccessMode


-- they shall be discarded.

GPRSDataList ::= SEQUENCE SIZE (1..maxNumOfPDP-Contexts) OF





PDP-Context

maxNumOfPDP-Contexts  INTEGER ::= 50

PDP-Context ::= SEQUENCE {


pdp-ContextId
ContextId,


pdp-Type

[16] PDP-Type,


pdp-Address
[17] PDP-Address
OPTIONAL,


qos-Subscribed
[18] QoS-Subscribed,


vplmnAddressAllowed
[19] NULL
OPTIONAL,


apn


[20] APN,


extensionContainer
[21] ExtensionContainer
OPTIONAL,


... ,


ext-QoS-Subscribed
[0] Ext-QoS-Subscribed
OPTIONAL, 


pdp-ChargingCharacteristics
[1] ChargingCharacteristics
OPTIONAL }


-- qos-Subscribed shall be discarded if ext-QoS-Subscribed is received and supported

ContextId ::= INTEGER (1..maxNumOfPDP-Contexts)

GPRSSubscriptionData ::= SEQUENCE {


completeDataListIncluded
NULL


OPTIONAL,



-- If segmentation is used, completeDataListIncluded may only be present in the



-- first segment.


gprsDataList
[1]
GPRSDataList,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


... }

SGSN-CAMEL-SubscriptionInfo ::= SEQUENCE {


gprs-CSI

[0]
GPRS-CSI
OPTIONAL,


mo-sms-CSI
[1]
SMS-CSI
OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...,


mt-sms-CSI
[3]
SMS-CSI
OPTIONAL,

mt-smsCAMELTDP-CriteriaList
[4]
MT-smsCAMELTDP-CriteriaList
OPTIONAL,


mg-csi

[5]
MG-CSI
OPTIONAL

}

GPRS-CSI ::= SEQUENCE {


gprs-CamelTDPDataList
[0] GPRS-CamelTDPDataList
OPTIONAL,


camelCapabilityHandling
[1] CamelCapabilityHandling
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


notificationToCSE
[3]
NULL

OPTIONAL,


csi-Active
[4]
NULL

OPTIONAL,


...}

--
notificationToCSE and csi-Active shall not be present when GPRS-CSI is sent to SGSN.

--
They may only be included in ATSI/ATM ack/NSDC message. 

--
GPRS-CamelTDPData and  camelCapabilityHandling shall be present in 

--
the GPRS-CSI sequence.

--
If GPRS-CSI is segmented, gprs-CamelTDPDataList and camelCapabilityHandling shall be 

--
present in the first segment

GPRS-CamelTDPDataList ::= SEQUENCE SIZE (1..maxNumOfCamelTDPData) OF


GPRS-CamelTDPData

--
GPRS-CamelTDPDataList shall not contain more than one instance of

--
GPRS-CamelTDPData containing the same value for gprs-TriggerDetectionPoint.

GPRS-CamelTDPData ::= SEQUENCE {


gprs-TriggerDetectionPoint
[0] GPRS-TriggerDetectionPoint,


serviceKey
[1] ServiceKey,


gsmSCF-Address
[2] ISDN-AddressString,


defaultSessionHandling
[3] DefaultGPRS-Handling,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


...


}

DefaultGPRS-Handling ::= ENUMERATED {


continueTransaction (0) ,


releaseTransaction (1) ,


...}

-- exception handling:

-- reception of values in range 2-31 shall be treated as "continueTransaction"

-- reception of values greater than 31 shall be treated as "releaseTransaction"

GPRS-TriggerDetectionPoint ::= ENUMERATED {


attach 


(1),


attachChangeOfPosition 

(2),


pdp-ContextEstablishment 

(11),


pdp-ContextEstablishmentAcknowledgement
(12),


pdp-ContextChangeOfPosition 

(14),


... }

-- exception handling:

-- For GPRS-CamelTDPData sequences containing this parameter with any

-- other value than the ones listed the receiver shall ignore the whole 

-- GPRS-CamelTDPDatasequence.

APN ::=  OCTET STRING (SIZE (2..63))

-- Octets are coded according to TS 3GPP TS 23.003 [17] 
PDP-Type ::= OCTET STRING (SIZE (2))


-- Octets are coded according to TS 3GPP TS 29.060 [105]
PDP-Address ::= OCTET STRING (SIZE (1..16))


-- Octets are coded according to TS 3GPP TS 29.060 [105]


-- The possible size values are:


-- 1-7 octets  X.25 address type


--  4  octets  IPv4 address type


-- 16  octets  Ipv6 address type
QoS-Subscribed ::= OCTET STRING (SIZE (3))


-- Octets are coded according to TS 3GPP TS 24.008 [35].

Ext-QoS-Subscribed ::= OCTET STRING (SIZE (1..9))


-- OCTET 1: 


--  Allocation/Retention Priority (This octet encodes each priority level defined in


--     23.107 as the binary value of the priority level, declaration in 29.060)


-- Octets 2-9 are coded according to 3G TS 24.008 Quality of Service Octets 


-- 6-13.

ChargingCharacteristics ::= OCTET STRING (SIZE (2))


-- Octets are coded according to 3G TS 32.015.

LSAOnlyAccessIndicator ::= ENUMERATED {


accessOutsideLSAsAllowed  (0),


accessOutsideLSAsRestricted (1)}

LSADataList ::= SEQUENCE SIZE (1..maxNumOfLSAs) OF





LSAData

maxNumOfLSAs  INTEGER ::= 20

LSAData ::= SEQUENCE {


lsaIdentity
[0] LSAIdentity,


lsaAttributes
[1] LSAAttributes,


lsaActiveModeIndicator
[2] NULL

OPTIONAL,


extensionContainer
[3] ExtensionContainer
OPTIONAL,


...}

LSAInformation ::= SEQUENCE {


completeDataListIncluded
NULL


OPTIONAL,



-- If segmentation is used, completeDataListIncluded may only be present in the



-- first segment.


lsaOnlyAccessIndicator
[1]
LSAOnlyAccessIndicator
OPTIONAL,


lsaDataList
[2]
LSADataList
OPTIONAL,


extensionContainer
[3] ExtensionContainer
OPTIONAL,


...}

LSAIdentity ::= OCTET STRING (SIZE (3))


-- Octets are coded according to TS 3GPP TS 23.003 [17]
LSAAttributes ::= OCTET STRING (SIZE (1))


-- Octets are coded according to TS 3GPP TS 48.008 [49]
SubscriberData ::= SEQUENCE {


msisdn

[1] ISDN-AddressString
OPTIONAL,


category

[2] Category
OPTIONAL,


subscriberStatus
[3] SubscriberStatus
OPTIONAL,


bearerServiceList
[4] BearerServiceList
OPTIONAL,


-- The exception handling for reception of unsupported / not allocated


-- bearerServiceCodes is defined in section 8.8.1


teleserviceList
[6] TeleserviceList
OPTIONAL,


-- The exception handling for reception of unsupported / not allocated


-- teleserviceCodes is defined in section 8.8.1


provisionedSS
[7] Ext-SS-InfoList
OPTIONAL,


odb-Data

[8] ODB-Data
OPTIONAL,


roamingRestrictionDueToUnsupportedFeature  [9] NULL
OPTIONAL,


regionalSubscriptionData
[10] ZoneCodeList
OPTIONAL,


vbsSubscriptionData
[11] VBSDataList
OPTIONAL,


vgcsSubscriptionData
[12] VGCSDataList
OPTIONAL,


vlrCamelSubscriptionInfo
[13] VlrCamelSubscriptionInfo
OPTIONAL


}

Category ::= OCTET STRING (SIZE (1))


-- The internal structure is defined in CCITT Rec Q.763.

SubscriberStatus ::= ENUMERATED {


serviceGranted  (0),


operatorDeterminedBarring  (1)}

BearerServiceList ::= SEQUENCE SIZE (1..maxNumOfBearerServices) OF





Ext-BearerServiceCode

maxNumOfBearerServices  INTEGER ::= 50

TeleserviceList ::= SEQUENCE SIZE (1..maxNumOfTeleservices) OF





Ext-TeleserviceCode

maxNumOfTeleservices  INTEGER ::= 20

ODB-Data ::= SEQUENCE {


odb-GeneralData
ODB-GeneralData,


odb-HPLMN-Data
ODB-HPLMN-Data
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

ODB-GeneralData ::= BIT STRING {


allOG-CallsBarred  (0),


internationalOGCallsBarred  (1),


internationalOGCallsNotToHPLMN-CountryBarred  (2),


interzonalOGCallsBarred (6),


interzonalOGCallsNotToHPLMN-CountryBarred (7),


interzonalOGCallsAndInternationalOGCallsNotToHPLMN-CountryBarred (8),


premiumRateInformationOGCallsBarred  (3),


premiumRateEntertainementOGCallsBarred  (4),


ss-AccessBarred  (5),


allECT-Barred (9),


chargeableECT-Barred (10),


internationalECT-Barred (11),


interzonalECT-Barred (12),


doublyChargeableECT-Barred (13),


multipleECT-Barred (14),


allPacketOrientedServicesBarred (15),


roamerAccessToHPLMN-AP-Barred  (16),


roamerAccessToVPLMN-AP-Barred  (17)} (SIZE (15..32))


-- exception handling: reception of unknown bit assignments in the


-- ODB-GeneralData type shall be treated like unsupported ODB-GeneralData

ODB-HPLMN-Data ::= BIT STRING {


plmn-SpecificBarringType1  (0),


plmn-SpecificBarringType2  (1),


plmn-SpecificBarringType3  (2),


plmn-SpecificBarringType4  (3)} (SIZE (4..32))


-- exception handling: reception of unknown bit assignments in the


-- ODB-HPLMN-Data type shall be treated like unsupported ODB-HPLMN-Data 

Ext-SS-InfoList ::= SEQUENCE SIZE (1..maxNumOfSS) OF





Ext-SS-Info

Ext-SS-Info ::= CHOICE {


forwardingInfo
[0] Ext-ForwInfo,


callBarringInfo
[1] Ext-CallBarInfo,


cug-Info

[2] CUG-Info,


ss-Data

[3] Ext-SS-Data,


emlpp-Info
[4] EMLPP-Info}

Ext-ForwInfo ::= SEQUENCE {


ss-Code

SS-Code,


forwardingFeatureList
Ext-ForwFeatureList,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

Ext-ForwFeatureList ::= SEQUENCE SIZE (1..maxNumOfExt-BasicServiceGroups) OF





Ext-ForwFeature

Ext-ForwFeature ::= SEQUENCE {


basicService
Ext-BasicServiceCode
OPTIONAL,


ss-Status

[4] Ext-SS-Status,


forwardedToNumber
[5] ISDN-AddressString
OPTIONAL,


-- When this data type is sent from an HLR which supports CAMEL Phase 2


-- to a VLR that supports CAMEL Phase 2 the VLR shall not check the


-- format of the number


forwardedToSubaddress
[8] ISDN-SubaddressString
OPTIONAL,


forwardingOptions
[6] Ext-ForwOptions
OPTIONAL,


noReplyConditionTime
[7] Ext-NoRepCondTime
OPTIONAL,


extensionContainer
[9] ExtensionContainer
OPTIONAL,


...,


longForwardedToNumber
[10] FTN-AddressString
OPTIONAL }

Ext-ForwOptions ::= OCTET STRING (SIZE (1..5))


-- OCTET 1:


--  bit 8: notification to forwarding party


--
0  no notification


--
1  notification


--  bit 7: redirecting presentation


--
0 no presentation  


--
1  presentation


--  bit 6: notification to calling party


--
0  no notification


--
1  notification


--  bit 5: 0 (unused)


--  bits 43: forwarding reason


--
00  ms not reachable


--
01  ms busy


--
10  no reply


--
11  unconditional


-- bits 21: 00 (unused)


-- OCTETS 2-5: reserved for future use. They shall be discarded if


-- received and not understood.

Ext-NoRepCondTime ::= INTEGER (1..100)


-- Only values 5-30 are used.


-- Values in the ranges 1-4 and 31-100 are reserved for future use


-- If received:


--

values 1-4 shall be mapped on to value 5


--

values 31-100 shall be mapped on to value 30

Ext-CallBarInfo ::= SEQUENCE {


ss-Code

SS-Code,


callBarringFeatureList
Ext-CallBarFeatureList,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

Ext-CallBarFeatureList ::= SEQUENCE SIZE (1..maxNumOfExt-BasicServiceGroups) OF





Ext-CallBarringFeature

Ext-CallBarringFeature ::= SEQUENCE {


basicService
Ext-BasicServiceCode
OPTIONAL,


ss-Status

[4] Ext-SS-Status,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

CUG-Info ::= SEQUENCE {


cug-SubscriptionList
CUG-SubscriptionList,


cug-FeatureList
CUG-FeatureList
OPTIONAL,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

CUG-SubscriptionList ::= SEQUENCE SIZE (0..maxNumOfCUG) OF





CUG-Subscription

CUG-Subscription ::= SEQUENCE {


cug-Index
CUG-Index,


cug-Interlock
CUG-Interlock,


intraCUG-Options
IntraCUG-Options,


basicServiceGroupList
Ext-BasicServiceGroupList
OPTIONAL,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

CUG-Index ::= INTEGER (0..32767)


-- The internal structure is defined in ETS 300 138.

CUG-Interlock ::= OCTET STRING (SIZE (4))

IntraCUG-Options ::= ENUMERATED {


noCUG-Restrictions  (0),


cugIC-CallBarred  (1),


cugOG-CallBarred  (2)}

maxNumOfCUG  INTEGER ::= 10

CUG-FeatureList ::= SEQUENCE SIZE (1..maxNumOfExt-BasicServiceGroups) OF





CUG-Feature

Ext-BasicServiceGroupList ::= SEQUENCE SIZE (1..maxNumOfExt-BasicServiceGroups) OF





Ext-BasicServiceCode

maxNumOfExt-BasicServiceGroups  INTEGER ::= 32

CUG-Feature ::= SEQUENCE {


basicService
Ext-BasicServiceCode
OPTIONAL,


preferentialCUG-Indicator
CUG-Index
OPTIONAL,


interCUG-Restrictions
InterCUG-Restrictions,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

InterCUG-Restrictions ::= OCTET STRING (SIZE (1))


-- bits 876543: 000000 (unused)


-- Exception handling:


-- bits 876543 shall be ignored if received and not understood


-- bits 21


--
00  CUG only facilities


--
01  CUG with outgoing access


--
10  CUG with incoming access


--
11  CUG with both outgoing and incoming access

Ext-SS-Data ::= SEQUENCE {


ss-Code

SS-Code,


ss-Status
[4] Ext-SS-Status,


ss-SubscriptionOption
SS-SubscriptionOption
OPTIONAL,


basicServiceGroupList
Ext-BasicServiceGroupList
OPTIONAL,


extensionContainer
[5] ExtensionContainer
OPTIONAL,


...}

LCS-PrivacyExceptionList ::= SEQUENCE SIZE (1..maxNumOfPrivacyClass) OF





LCS-PrivacyClass

maxNumOfPrivacyClass  INTEGER ::= 4

LCS-PrivacyClass ::= SEQUENCE {


ss-Code

SS-Code,


ss-Status

Ext-SS-Status,


notificationToMSUser
[0] NotificationToMSUser
OPTIONAL,


-- notificationToMSUser  is expected only for 


-- SS-code = callunrelated or SS-code = callrelated


externalClientList
[1] ExternalClientList
OPTIONAL,


-- externalClientList and ext-externalClientList are expected only for


-- SS-code = callunrelated or SS-code = callrelated

plmnClientList
[2] PLMNClientList
OPTIONAL,


-- plmnClientList is expected only for SS-code = plmn operator


extensionContainer
[3] ExtensionContainer
OPTIONAL,


...,


ext-externalClientList
[4] Ext-ExternalClientList  OPTIONAL


-- Ext-externalClientList is present when the visited node supports LCS Release 4 or

-- later versions, user specifies more than 5 clients and White Book SCCP is used.

-- if segmentation is used, the complete LCS-PrivacyClass shall be sent in one segment

}

ExternalClientList ::= SEQUENCE SIZE (0..maxNumOfExternalClient) OF





ExternalClient

maxNumOfExternalClient  INTEGER ::= 5

PLMNClientList ::= SEQUENCE SIZE (1..maxNumOfPLMNClient) OF




LCSClientInternalID

maxNumOfPLMNClient  INTEGER ::= 5

Ext-ExternalClientList ::= SEQUENCE SIZE (1..maxNumOfExt-ExternalClient) OF





ExternalClient

maxNumOfExt-ExternalClient  INTEGER ::= 35
ExternalClient ::= SEQUENCE {


clientIdentity
LCSClientExternalID,


gmlc-Restriction
[0] GMLC-Restriction
OPTIONAL,


notificationToMSUser
[1] NotificationToMSUser
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


... }

GMLC-Restriction ::= ENUMERATED {


gmlc-List

(0),


home-Country
(1) ,


... }

-- exception handling:

-- At reception of any other value than the ones listed the receiver shall ignore

-- GMLC-Restriction.

NotificationToMSUser ::= ENUMERATED {


notifyLocationAllowed
(0),


notifyAndVerify-LocationAllowedIfNoResponse
(1),


notifyAndVerify-LocationNotAllowedIfNoResponse
(2),


...,


locationNotAllowed (3) }

-- exception handling:

-- At reception of any other value than the ones listed the receiver shall ignore

-- NotificationToMSUser.

MOLR-List ::= SEQUENCE SIZE (1..maxNumOfMOLR-Class) OF





MOLR-Class

maxNumOfMOLR-Class  INTEGER ::= 3

MOLR-Class ::= SEQUENCE {


ss-Code

SS-Code,


ss-Status

Ext-SS-Status,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

ZoneCodeList ::= SEQUENCE SIZE (1..maxNumOfZoneCodes)





OF ZoneCode

ZoneCode ::= OCTET STRING (SIZE (2))


-- internal structure is defined in TS 3GPP TS 23.003 [17]
maxNumOfZoneCodes  INTEGER ::= 10

InsertSubscriberDataRes ::= SEQUENCE {


teleserviceList
[1] TeleserviceList
OPTIONAL,


bearerServiceList
[2] BearerServiceList
OPTIONAL,


ss-List

[3] SS-List
OPTIONAL,


odb-GeneralData
[4] ODB-GeneralData
OPTIONAL,


regionalSubscriptionResponse
[5] RegionalSubscriptionResponse

OPTIONAL,


supportedCamelPhases
[6] SupportedCamelPhases
OPTIONAL,


extensionContainer
[7] ExtensionContainer
OPTIONAL,


...}

RegionalSubscriptionResponse ::= ENUMERATED {


networkNode-AreaRestricted
(0),


tooManyZoneCodes
(1),


zoneCodesConflict
(2),


regionalSubscNotSupported
(3)}

DeleteSubscriberDataArg ::= SEQUENCE {


imsi


[0] IMSI,


basicServiceList
[1] BasicServiceList
OPTIONAL,


-- The exception handling for reception of unsupported/not allocated


-- basicServiceCodes is defined in section 6.8.2


ss-List

[2] SS-List
OPTIONAL,


roamingRestrictionDueToUnsupportedFeature [4] NULL
OPTIONAL,


regionalSubscriptionIdentifier
[5] ZoneCode
OPTIONAL,


vbsGroupIndication
[7] NULL

OPTIONAL,


vgcsGroupIndication
[8] NULL
 OPTIONAL,


camelSubscriptionInfoWithdraw
[9] NULL
 OPTIONAL,


extensionContainer
[6] ExtensionContainer OPTIONAL,


...,


gprsSubscriptionDataWithdraw
[10] GPRSSubscriptionDataWithdraw
OPTIONAL,


roamingRestrictedInSgsnDueToUnsuppportedFeature [11] NULL
OPTIONAL,


lsaInformationWithdraw
[12] LSAInformationWithdraw
OPTIONAL,


gmlc-ListWithdraw 
[13]
NULL

OPTIONAL,


istInformationWithdraw
[14] NULL

OPTIONAL,


specificCSI-Withdraw
[15] SpecificCSI-Withdraw
OPTIONAL }

SpecificCSI-Withdraw ::= BIT STRING {


o-csi (0),


ss-csi (1),


tif-csi (2),


d-csi (3),


vt-csi (4),


mo-sms-csi (5),


m-csi (6),


gprs-csi (7),


mt-sms-csi (8),


mg-csi(9)} (SIZE(10..32)) 

-- exception handling:

-- bits 10 to 31 shall be ignored if received

GPRSSubscriptionDataWithdraw ::= CHOICE {


allGPRSData
NULL,


contextIdList
ContextIdList}

ContextIdList ::= SEQUENCE SIZE (1..maxNumOfPDP-Contexts) OF





ContextId

LSAInformationWithdraw ::= CHOICE {


allLSAData
NULL,


lsaIdentityList
LSAIdentityList }

LSAIdentityList ::= SEQUENCE SIZE (1..maxNumOfLSAs) OF





LSAIdentity

BasicServiceList ::= SEQUENCE SIZE (1..maxNumOfBasicServices) OF





Ext-BasicServiceCode

maxNumOfBasicServices  INTEGER ::= 70

DeleteSubscriberDataRes ::= SEQUENCE {


regionalSubscriptionResponse
[0] RegionalSubscriptionResponse
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

VlrCamelSubscriptionInfo ::= SEQUENCE {


o-CSI

[0] O-CSI

OPTIONAL,


extensionContainer
[1] ExtensionContainer
OPTIONAL,


...,


ss-CSI

[2] SS-CSI
OPTIONAL,


o-BcsmCamelTDP-CriteriaList
[4] O-BcsmCamelTDPCriteriaList
OPTIONAL,


tif-CSI

[3] NULL
OPTIONAL,


m-CSI

[5] M-CSI
OPTIONAL,


mo-sms-CSI
[6] SMS-CSI
OPTIONAL,


vt-CSI

[7] T-CSI
OPTIONAL,


t-BCSM-CAMEL-TDP-CriteriaList
[8] T-BCSM-CAMEL-TDP-CriteriaList
OPTIONAL,


d-CSI

[9] D-CSI
OPTIONAL,


mt-sms-CSI
[10] SMS-CSI
OPTIONAL,

mt-smsCAMELTDP-CriteriaList
[11]
MT-smsCAMELTDP-CriteriaList
OPTIONAL


}

MT-smsCAMELTDP-CriteriaList ::= SEQUENCE SIZE (1.. maxNumOfCamelTDPData) OF


MT-smsCAMELTDP-Criteria

MT-smsCAMELTDP-Criteria ::= SEQUENCE {

sms-TriggerDetectionPoint
SMS-TriggerDetectionPoint,


tpdu-TypeCriterion
[0]
TPDU-TypeCriterion

OPTIONAL,

... }

TPDU-TypeCriterion ::= SEQUENCE SIZE (1..maxNumOfTPDUTypes) OF

MT-SMS-TPDU-Type
maxNumOfTPDUTypes INTEGER ::= 5

MT-SMS-TPDU-Type ::= ENUMERATED {


SMS-DELIVER 
(0),

SMS-SUBMIT-REPORT 
(1),


SMS-STATUS-REPORT 
(2),


... }
- 

--
exception handling:

--
For TPDU-TypeCriterion sequences containing this parameter with any

--
other value than the ones listed above the receiver shall ignore 
--
the whole TPDU-TypeCriterion sequence.
--
In CAMEL phase 4, SMS-SUBMIT-REPORT shall not be used.
D-CSI ::= SEQUENCE {


dp-AnalysedInfoCriteriaList
[0] DP-AnalysedInfoCriteriaList
OPTIONAL,


camelCapabilityHandling
[1] CamelCapabilityHandling
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


notificationToCSE
[3]
NULL

OPTIONAL,


csi-Active
[4]
NULL

OPTIONAL,


...} 

--
notificationToCSE and csi-Active shall not be present when D-CSI is sent to VLR/GMSC.

--
They may only be included in ATSI/ATM ack/NSDC message.

--
DP-AnalysedInfoCriteria and  camelCapabilityHandling shall be present in 

--
the D-CSI sequence.

--
If D-CSI is segmented, dp-AnalysedInfoCriteriaList and camelCapabilityHandling shall be 

--
present in the first segment
DP-AnalysedInfoCriteriaList  ::= SEQUENCE SIZE (1..maxNumOfDP-AnalysedInfoCriteria) OF





DP-AnalysedInfoCriterium

maxNumOfDP-AnalysedInfoCriteria INTEGER ::= 10

DP-AnalysedInfoCriterium ::= SEQUENCE {


dialledNumber
ISDN-AddressString,


serviceKey
ServiceKey,


gsmSCF-Address
ISDN-AddressString,


defaultCallHandling
DefaultCallHandling,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

SS-CSI ::= SEQUENCE {


ss-CamelData
SS-CamelData,


extensionContainer
ExtensionContainer
OPTIONAL,


...,


notificationToCSE
[0]
NULL

OPTIONAL,


csi-Active
[1]
NULL

OPTIONAL

--
notificationToCSE and csi-Active shall not be present when SS-CSI is sent to VLR.

--
They may only be included in ATSI/ATM ack/NSDC message.

}

SS-CamelData  ::= SEQUENCE {


ss-EventList
SS-EventList,


gsmSCF-Address
ISDN-AddressString,


extensionContainer
[0] ExtensionContainer
OPTIONAL, 


...}

SS-EventList  ::= SEQUENCE SIZE (1..maxNumOfCamelSSEvents) OF SS-Code


-- Actions for the following SS-Code values are defined in CAMEL Phase 3:


-- ect

SS-Code ::= '00110001'B


-- multiPTY
SS-Code ::= '01010001'B


-- cd

SS-Code ::= '00100100'B


-- ccbs

SS-Code ::= '01000100'B


-- all other SS codes shall be ignored

-- When SS-CSI is sent to the VLR, it shall not contain a marking for ccbs.


-- If the VLR receives SS-CSI containing a marking for ccbs, the VLR shall discard the


-- ccbs marking in SS-CSI.
maxNumOfCamelSSEvents INTEGER ::= 10

O-CSI ::= SEQUENCE {


o-BcsmCamelTDPDataList
O-BcsmCamelTDPDataList,


extensionContainer
ExtensionContainer
OPTIONAL,


...,


camelCapabilityHandling
[0] CamelCapabilityHandling
OPTIONAL,


notificationToCSE
[1]
NULL

OPTIONAL,


csiActive

[2]
NULL

OPTIONAL}

--
notificationtoCSE and csiActive shall not be present when O-CSI is sent to VLR/GMSC.

--
They may only be included in ATSI/ATM ack/NSDC message.
O-BcsmCamelTDPDataList ::= SEQUENCE SIZE (1..maxNumOfCamelTDPData) OF


O-BcsmCamelTDPData


-- O-BcsmCamelTDPDataList shall not contain more than one instance of


-- O-BcsmCamelTDPData containing the same value for o-BcsmTriggerDetectionPoint.


-- For CAMEL Phase 2, this means that only one instance of O-BcsmCamelTDPData is allowed


-- with o-BcsmTriggerDetectionPoint being equal to DP2.

maxNumOfCamelTDPData  INTEGER ::= 10

O-BcsmCamelTDPData ::= SEQUENCE {


o-BcsmTriggerDetectionPoint
O-BcsmTriggerDetectionPoint,


serviceKey
ServiceKey,


gsmSCF-Address
[0] ISDN-AddressString,


defaultCallHandling
[1] DefaultCallHandling,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...


}

ServiceKey ::= INTEGER (0..2147483647)

O-BcsmTriggerDetectionPoint ::= ENUMERATED {


collectedInfo (2),


...,


routeSelectFailure (4) }


-- exception handling:


-- For O-BcsmCamelTDPData sequences containing this parameter with any


-- other value than the ones listed the receiver shall ignore the whole 


-- O-BcsmCamelTDPDatasequence. 


-- For O-BcsmCamelTDP-Criteria sequences containing this parameter with any


-- other value than the ones listed the receiver shall ignore the whole


-- O-BcsmCamelTDP-Criteria sequence.

O-BcsmCamelTDPCriteriaList ::= SEQUENCE SIZE (1..maxNumOfCamelTDPData) OF


O-BcsmCamelTDP-Criteria 

T-BCSM-CAMEL-TDP-CriteriaList ::= SEQUENCE SIZE (1..maxNumOfCamelTDPData) OF


T-BCSM-CAMEL-TDP-Criteria 

O-BcsmCamelTDP-Criteria ::= SEQUENCE {


o-BcsmTriggerDetectionPoint
O-BcsmTriggerDetectionPoint,



destinationNumberCriteria 
[0] DestinationNumberCriteria
OPTIONAL,


basicServiceCriteria
[1] BasicServiceCriteria
OPTIONAL,


callTypeCriteria
[2] CallTypeCriteria
OPTIONAL,


...,


o-CauseValueCriteria
[3] O-CauseValueCriteria
OPTIONAL,


extensionContainer
[4] ExtensionContainer
OPTIONAL }

T-BCSM-CAMEL-TDP-Criteria ::= SEQUENCE {


t-BCSM-TriggerDetectionPoint
T-BcsmTriggerDetectionPoint,



basicServiceCriteria
[0] BasicServiceCriteria
OPTIONAL,


t-CauseValueCriteria
[1] T-CauseValueCriteria
OPTIONAL,


... }

DestinationNumberCriteria  ::= SEQUENCE {


matchType

[0] MatchType,


destinationNumberList 
[1] DestinationNumberList
OPTIONAL,


destinationNumberLengthList
[2] DestinationNumberLengthList
OPTIONAL,


-- one or both of destinationNumberList and destinationNumberLengthList 


-- shall be present


...}

DestinationNumberList  ::= SEQUENCE SIZE
(1..maxNumOfCamelDestinationNumbers) OF





ISDN-AddressString


-- The receiving entity shall not check the format of a number in


-- the dialled number list

DestinationNumberLengthList  ::= SEQUENCE SIZE (1..maxNumOfCamelDestinationNumberLengths) OF 






INTEGER(1..maxNumOfISDN-AddressDigits)

BasicServiceCriteria   ::= SEQUENCE SIZE(1..maxNumOfCamelBasicServiceCriteria) OF


Ext-BasicServiceCode

maxNumOfISDN-AddressDigits  INTEGER ::= 15

maxNumOfCamelDestinationNumbers  INTEGER ::= 10

maxNumOfCamelDestinationNumberLengths  INTEGER ::= 3

maxNumOfCamelBasicServiceCriteria  INTEGER ::= 5

CallTypeCriteria       ::= ENUMERATED {


forwarded 
(0),


notForwarded
(1)}

MatchType       ::= ENUMERATED {


inhibiting 
(0),


enabling

(1)}

O-CauseValueCriteria   ::= SEQUENCE SIZE(1..maxNumOfCAMEL-O-CauseValueCriteria) OF


CauseValue

T-CauseValueCriteria   ::= SEQUENCE SIZE(1..maxNumOfCAMEL-T-CauseValueCriteria) OF


CauseValue

maxNumOfCAMEL-O-CauseValueCriteria  INTEGER ::= 5

maxNumOfCAMEL-T-CauseValueCriteria  INTEGER ::= 5

CauseValue ::= OCTET STRING (SIZE(1))

-- Type extracted from Cause parameter in ITU-T Recommendation Q.763.

-- For the use of cause value refer to ITU-T Recommendation Q.850.

DefaultCallHandling ::= ENUMERATED {


continueCall (0) ,


releaseCall (1) ,


...}


-- exception handling:


-- reception of values in range 2-31 shall be treated as "continueCall"


-- reception of values greater than 31 shall be treated as "releaseCall"

CamelCapabilityHandling ::= INTEGER(1..16) 


-- value 1 = CAMEL phase 1,


-- value 2 = CAMEL phase 2,


-- value 3 = CAMEL Phase 3,


-- value 4 = CAMEL phase 4:


-- reception of values greater than 4 shall be treated as CAMEL phase 4.

SupportedCamelPhases ::= BIT STRING {


phase1 (0),


phase2 (1),


phase3 (2),


phase4 (3)} (SIZE (1..16)) 

-- A node shall mark in the BIT STRING all CAMEL Phases it supports.

-- Other values than listed above shall be discarded.

SMS-CSI ::= SEQUENCE {


sms-CAMEL-TDP-DataList
[0] SMS-CAMEL-TDP-DataList
OPTIONAL,


camelCapabilityHandling
[1] CamelCapabilityHandling
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


notificationToCSE
[3] NULL

OPTIONAL,


csi-Active
[4] NULL

OPTIONAL,


...}

--
notificationToCSE and csi-Active shall not be present
--
when MO-SMS-CSI or MT-SMS-CSI is sent to VLR or SGSN.

--
They may only be included in ATSI/ATM ack/NSDC message.

--
SMS-CAMEL-TDP-Data and  camelCapabilityHandling shall be present in 

--
the SMS-CSI sequence.

--
If SMS-CSI is segmented, sms-CAMEL-TDP-DataList and camelCapabilityHandling shall be 

--
present in the first segment

SMS-CAMEL-TDP-DataList ::= SEQUENCE SIZE (1..maxNumOfCamelTDPData) OF


SMS-CAMEL-TDP-Data

--
SMS-CAMEL-TDP-DataList shall not contain more than one instance of

--
SMS-CAMEL-TDP-Data containing the same value for sms-TriggerDetectionPoint.

SMS-CAMEL-TDP-Data ::= SEQUENCE {


sms-TriggerDetectionPoint
[0] SMS-TriggerDetectionPoint,


serviceKey
[1] ServiceKey,


gsmSCF-Address
[2] ISDN-AddressString,


defaultSMS-Handling
[3] DefaultSMS-Handling,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


...


}

SMS-TriggerDetectionPoint ::= ENUMERATED {


sms-CollectedInfo (1),


...,


sms-DeliveryRequest (2)


}

--
exception handling:

--
For SMS-CAMEL-TDP-Data sequences containing this parameter with any

--
other value than the ones listed the receiver shall ignore the whole 

--
SMS-CAMEL-TDP-Data sequence.

DefaultSMS-Handling ::= ENUMERATED {


continueTransaction (0) ,


releaseTransaction (1) ,


...}

--
exception handling:

--
reception of values in range 2-31 shall be treated as "continueTransaction"

--
reception of values greater than 31 shall be treated as "releaseTransaction"

M-CSI ::= SEQUENCE {


mobilityTriggers
MobilityTriggers,


serviceKey
ServiceKey,


gsmSCF-Address
[0]
ISDN-AddressString,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


notificationToCSE
[2] NULL

OPTIONAL,


csi-Active
[3] NULL

OPTIONAL,


...}

--
notificationToCSE and csi-Active shall not be present when M-CSI is sent to VLR.

--
They may only be included in ATSI/ATM ack/NSDC message.

MG-CSI ::= SEQUENCE {


mobilityTriggers
MobilityTriggers,


serviceKey
ServiceKey,


gsmSCF-Address
[0]
ISDN-AddressString,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


notificationToCSE
[2] NULL

OPTIONAL,


csi-Active
[3] NULL

OPTIONAL,


...}

--
notificationToCSE and csi-Active shall not be present when MG-CSI is sent to SGSN.

--
They may only be included in ATSI/ATM ack/NSDC message.

MobilityTriggers  ::= SEQUENCE SIZE (1..maxNumOfMobilityTriggers) OF


MM-Code

maxNumOfMobilityTriggers INTEGER ::= 10

MM-Code ::= OCTET STRING (SIZE (1))
--
This type is used to indicate a Mobility Management event.

--
Actions for the following MM-Code values are defined in CAMEL Phases 3 and 4:

--

--
MSC-related Mobility Management codes
--
Location-update-in-same-VLR
MM-Code ::= '00000000'B

--
Location-update-to-other-VLR
MM-Code ::= '00000001'B

--
IMSI-Attach
MM-Code ::= '00000010'B

--
MS-initiated-IMSI-Detach
MM-Code ::= '00000011'B

--
Network-initiated-IMSI-Detach
MM-Code ::= '00000100'B

--
--
SGSN-related Mobility Management codes
--
Routeing-Area-update-in-same-SGSN
MM-Code ::= '00001000'B

--
Routeing-Area-update-to-other-SGSN
MM-Code ::= '00001001'B

--
MS-Attach-GPRS
MM-Code ::= '00001010'B

--
MS-initiated-Detach-GPRS
MM-Code ::= '00001011'B

--
Network-initiated-Detach-GPRS
MM-Code ::= '00001100'B 
--

--
If the MSC receives any other MM-code than the ones listed above for the MSC, then

--
the MSC shall ignore that MM-code.

--
If the SGSN receives any other MM-code than the ones listed above for the SGSN, then

--
the SGSN shall ignore that MM-code.




T-CSI ::= SEQUENCE {


t-BcsmCamelTDPDataList
T-BcsmCamelTDPDataList,


extensionContainer
ExtensionContainer
OPTIONAL,


...,


camelCapabilityHandling
[0] CamelCapabilityHandling
OPTIONAL,


notificationToCSE
[1] NULL

OPTIONAL,


csi-Active
[2] NULL

OPTIONAL}

--
notificationToCSE and csi-Active shall not be present when VT-CSI/T-CSI is sent

--
to VLR/GMSC.

--
They may only be included in ATSI/ATM ack/NSDC message.
T-BcsmCamelTDPDataList ::= SEQUENCE SIZE (1..maxNumOfCamelTDPData) OF


T-BcsmCamelTDPData


--- T-BcsmCamelTDPDataList shall not contain more than one instance of


--- T-BcsmCamelTDPData containing the same value for t-BcsmTriggerDetectionPoint.


--- For CAMEL Phase 2, this means that only one instance of T-BcsmCamelTDPData is allowed


--- with t-BcsmTriggerDetectionPoint being equal to DP12. 


--- For CAMEL Phase 3, more TDP’s are allowed.
T-BcsmCamelTDPData ::= SEQUENCE {


t-BcsmTriggerDetectionPoint
T-BcsmTriggerDetectionPoint,


serviceKey
ServiceKey,


gsmSCF-Address
[0] ISDN-AddressString,


defaultCallHandling
[1] DefaultCallHandling,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...}

T-BcsmTriggerDetectionPoint ::= ENUMERATED {


termAttemptAuthorized (12),


... ,


tBusy (13),


tNoAnswer (14)}


-- exception handling:


-- For T-BcsmCamelTDPData sequences containing this parameter with any other


-- value than the ones listed above, the receiver shall ignore the whole


-- T-BcsmCamelTDPData sequence.

-- gprs location information retrieval types

SendRoutingInfoForGprsArg ::= SEQUENCE {


imsi



[0] IMSI,


ggsn-Address

[1] GSN-Address
OPTIONAL, 


ggsn-Number

[2]
ISDN-AddressString,


extensionContainer

[3] ExtensionContainer
OPTIONAL,


...}

SendRoutingInfoForGprsRes ::= SEQUENCE {


sgsn-Address

[0] GSN-Address,


ggsn-Address

[1]
GSN-Address
OPTIONAL,


mobileNotReachableReason

[2]
AbsentSubscriberDiagnosticSM

OPTIONAL,


extensionContainer

[3] ExtensionContainer
OPTIONAL,


...}

-- failure report types

FailureReportArg ::= SEQUENCE {


imsi



[0] IMSI,


ggsn-Number

[1] ISDN-AddressString
,


ggsn-Address

[2] GSN-Address
OPTIONAL,


extensionContainer

[3] ExtensionContainer
OPTIONAL,


...}

FailureReportRes ::= SEQUENCE {


ggsn-Address

[0] GSN-Address
OPTIONAL,


extensionContainer

[1] ExtensionContainer
OPTIONAL,


...}

-- gprs notification types

NoteMsPresentForGprsArg ::= SEQUENCE {


imsi



[0] IMSI,


sgsn-Address

[1] GSN-Address,


ggsn-Address

[2] GSN-Address
OPTIONAL,


extensionContainer

[3] ExtensionContainer
OPTIONAL,


...}

NoteMsPresentForGprsRes ::= SEQUENCE {


extensionContainer

[0] ExtensionContainer
OPTIONAL,


...}

-- fault recovery types

ResetArg ::= SEQUENCE {


hlr-Number
ISDN-AddressString,


hlr-List

HLR-List

OPTIONAL,


...}

RestoreDataArg ::= SEQUENCE {


imsi


IMSI,


lmsi


LMSI


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


... ,


vlr-Capability
[6] VLR-Capability
OPTIONAL }

RestoreDataRes ::= SEQUENCE {


hlr-Number
ISDN-AddressString,


msNotReachable
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

-- VBS/VGCS types

VBSDataList ::= SEQUENCE SIZE (1..maxNumOfVBSGroupIds) OF





VoiceBroadcastData

VGCSDataList ::= SEQUENCE SIZE (1..maxNumOfVGCSGroupIds) OF





VoiceGroupCallData

maxNumOfVBSGroupIds  INTEGER ::= 50

maxNumOfVGCSGroupIds  INTEGER ::= 50

VoiceGroupCallData  ::= SEQUENCE {


groupId

GroupId,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

VoiceBroadcastData ::= SEQUENCE {


groupid

GroupId,


broadcastInitEntitlement
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

GroupId  ::= OCTET STRING (SIZE (3))


-- Refers to the Group Identification as specified in GSM TS 03.03 


-- and 03.68/ 03.69

-- provide subscriber info types

ProvideSubscriberInfoArg ::= SEQUENCE {


imsi

[0] IMSI,


lmsi

[1] LMSI
OPTIONAL,


requestedInfo
[2] RequestedInfo,


extensionContainer
[3] ExtensionContainer
OPTIONAL,


...}

ProvideSubscriberInfoRes ::= SEQUENCE {


subscriberInfo
SubscriberInfo,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

SubscriberInfo ::= SEQUENCE {


locationInformation
[0] LocationInformation
OPTIONAL,


subscriberState
[1] SubscriberState
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...}

RequestedInfo ::= SEQUENCE {


locationInformation
[0] NULL

OPTIONAL,


subscriberState
[1] NULL

OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


..., 


currentLocation
[3] NULL

OPTIONAL }

-- currentLocation shall not be present if locationInformation 

-- is not present in the RequestedInfo parameter

LocationInformation ::= SEQUENCE {


ageOfLocationInformation
AgeOfLocationInformation
OPTIONAL,


geographicalInformation
[0] GeographicalInformation
OPTIONAL,


vlr-number
[1] ISDN-AddressString
OPTIONAL,


locationNumber
[2] LocationNumber
OPTIONAL,


cellGlobalIdOrServiceAreaIdOrLAI
[3] CellGlobalIdOrServiceAreaIdOrLAI
OPTIONAL,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


... ,


selectedLSA-Id
[5] LSAIdentity
OPTIONAL,


msc-Number
[6] ISDN-AddressString
OPTIONAL,


geodeticInformation
[7] GeodeticInformation
OPTIONAL, 


currentLocationRetrieved
[8] NULL

OPTIONAL,


sai-Present
[9] NULL

OPTIONAL }

-- sai-Present indicates that the cellGlobalIdOrServiceAreaIdOrLAI parameter contains

-- a Service Area Identity.

-- currentLocationRetrieved shall be present 

-- if the location information were retrieved after a successfull paging.

GeographicalInformation ::= OCTET STRING (SIZE (8))

--
Refers to geographical Information defined in 3GPP TS 23.032.

--
Only the description of an ellipsoid point with uncertainty circle

--
as specified in 3GPP TS 23.032 is allowed to be used

--
The internal structure according to 3GPP TS 23.032 is as follows:

--

Type of shape (ellipsoid point with uncertainty circle)
1 octet

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

Uncertainty code



1 octet

GeodeticInformation ::= OCTET STRING (SIZE (10))

--
Refers to Calling Geodetic Location defined in Q.763 (1999).

--
Only the description of an ellipsoid point with uncertainty circle

--
as specified in Q.763 (1999) is allowed to be used

--
The internal structure according to Q.763 (1999) is as follows:

--

Screening and presentation indicators

1 octet

--

Type of shape (ellipsoid point with uncertainty circle)
1 octet

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

Uncertainty code



1 octet

--

Confidence



1 octet

LocationNumber ::= OCTET STRING (SIZE (2..10))


-- the internal structure is defined in CCITT Rec Q.763

SubscriberState ::= CHOICE {


assumedIdle
[0] NULL,


camelBusy
[1] NULL,


netDetNotReachable
NotReachableReason,


notProvidedFromVLR
[2] NULL}

NotReachableReason ::= ENUMERATED {


msPurged (0),


imsiDetached (1),


restrictedArea (2),


notRegistered (3)}

-- any time interrogation info types

AnyTimeInterrogationArg ::= SEQUENCE {


subscriberIdentity
[0] SubscriberIdentity,


requestedInfo
[1] RequestedInfo,


gsmSCF-Address
[3] ISDN-AddressString,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...}

AnyTimeInterrogationRes ::= SEQUENCE {


subscriberInfo
SubscriberInfo,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

-- any time information handling types

AnyTimeSubscriptionInterrogationArg ::= SEQUENCE {


subscriberIdentity
[0] SubscriberIdentity,


requestedSubscriptionInfo
[1] RequestedSubscriptionInfo,


gsmSCF-Address
[2] ISDN-AddressString,


extensionContainer
[3] ExtensionContainer
OPTIONAL,


longFTN-Supported
[4]
NULL

OPTIONAL,


...}

AnyTimeSubscriptionInterrogationRes ::= SEQUENCE {


callForwardingData
[1] CallForwardingData
OPTIONAL,


callBarringData
[2] CallBarringData
OPTIONAL,


odb-Info

[3] ODB-Info
OPTIONAL,


camel-SubscriptionInfo
[4] CAMEL-SubscriptionInfo
OPTIONAL,


supportedVLR-CAMEL-Phases
[5] SupportedCamelPhases
OPTIONAL,


supportedSGSN-CAMEL-Phases
[6] SupportedCamelPhases
OPTIONAL,


extensionContainer
[7] ExtensionContainer
OPTIONAL,


...}

RequestedSubscriptionInfo ::= SEQUENCE {


requestedSS-Info
[1] SS-ForBS-Code
OPTIONAL,


odb


[2] NULL

OPTIONAL,


requestedCAMEL-SubscriptionInfo
[3] RequestedCAMEL-SubscriptionInfo

OPTIONAL,


supportedVLR-CAMEL-Phases
[4] NULL

OPTIONAL,


supportedSGSN-CAMEL-Phases
[5] NULL

OPTIONAL,


extensionContainer
[6] ExtensionContainer
OPTIONAL,


...}

RequestedCAMEL-SubscriptionInfo ::= ENUMERATED {


o-CSI

(0),


t-CSI

(1),


vt-CSI

(2),


tif-CSI

(3),


gprs-CSI

(4),


mo-sms-CSI
(5),


ss-CSI

(6),


m-CSI

(7),


d-csi

(8),


mt-sms-CSI
(9),


mg-csi

(10)} (SIZE (1..32))

--
exception handling:

--
bits 11 to 31 shall be discarded if received.
CallForwardingData ::= SEQUENCE {


forwardingFeatureList
Ext-ForwFeatureList,


notificationToCSE
NULL


OPTIONAL,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

CallBarringData ::= SEQUENCE {


callBarringFeatureList
Ext-CallBarFeatureList,


password

Password,


wrongPasswordAttemptsCounter
WrongPasswordAttemptsCounter,


notificationToCSE
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

WrongPasswordAttemptsCounter ::= INTEGER (0..4)

ODB-Info ::= SEQUENCE {


odb-Data

ODB-Data,


notificationToCSE
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

CAMEL-SubscriptionInfo ::= SEQUENCE {


o-CSI

[0]
O-CSI
OPTIONAL,


o-BcsmCamelTDP-CriteriaList
[1]
O-BcsmCamelTDPCriteriaList
OPTIONAL, 


d-CSI

[2]
D-CSI
OPTIONAL,


t-CSI

[3]
T-CSI
OPTIONAL,


t-BCSM-CAMEL-TDP-CriteriaList
[4]
T-BCSM-CAMEL-TDP-CriteriaList
OPTIONAL,


vt-CSI

[5]
T-CSI
OPTIONAL,


vt-BCSM-CAMEL-TDP-CriteriaList
[6]
T-BCSM-CAMEL-TDP-CriteriaList
OPTIONAL,


tif-CSI

[7]
NULL

OPTIONAL,


tif-CSI-NotificationToCSE
[8]
NULL

OPTIONAL,


gprs-CSI

[9]
GPRS-CSI
OPTIONAL,


mo-sms-CSI
[10]
SMS-CSI
OPTIONAL,


ss-CSI

[11]
SS-CSI
OPTIONAL,


m-CSI

[12]
M-CSI
OPTIONAL,


extensionContainer
[13]
ExtensionContainer
OPTIONAL,


...,


mt-sms-CSI
[14]
SMS-CSI
OPTIONAL,

mt-smsCAMELTDP-CriteriaList
[15]
MT-smsCAMELTDP-CriteriaList
OPTIONAL,


mg-csi

[16]
MG-CSI
OPTIONAL

}

AnyTimeModificationArg ::= SEQUENCE {

subscriberIdentity
[0]
SubscriberIdentity,


gsmSCF-Address
[1]
ISDN-AddressString,


modificationRequestFor-CF-Info
[2]
ModificationRequestFor-CF-Info OPTIONAL,


modificationRequestFor-CB-Info
[3]
ModificationRequestFor-CB-Info OPTIONAL,


modificationRequestFor-CSI
[4]
ModificationRequestFor-CSI
OPTIONAL,


extensionContainer
[5]
ExtensionContainer
OPTIONAL,


longFTN-Supported
[6]
NULL

OPTIONAL,


...}

AnyTimeModificationRes ::= SEQUENCE {

ss-InfoFor-CSE
[0]
Ext-SS-InfoFor-CSE
OPTIONAL,


camel-SubscriptionInfo
[1]
CAMEL-SubscriptionInfo
OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...}

ModificationRequestFor-CF-Info ::= SEQUENCE {


ss-Code

[0]
SS-Code,


basicService
[1]
Ext-BasicServiceCode
OPTIONAL,


ss-Status

[2]
Ext-SS-Status
OPTIONAL,


forwardedToNumber
[3]
AddressString
OPTIONAL,


forwardedToSubaddress
[4]
ISDN-SubaddressString
OPTIONAL,


noReplyConditionTime
[5]
Ext-NoRepCondTime
OPTIONAL,


modifyNotificationToCSE
[6]
ModificationInstruction
OPTIONAL,


extensionContainer
[7]
ExtensionContainer
OPTIONAL,


...}

ModificationRequestFor-CB-Info ::= SEQUENCE {


ss-Code

[0]
SS-Code,


basicService
[1]
Ext-BasicServiceCode
OPTIONAL,


ss-Status

[2]
Ext-SS-Status
OPTIONAL,


password

[3]
Password
OPTIONAL,


wrongPasswordAttemptsCounter
[4]
WrongPasswordAttemptsCounter
OPTIONAL,


modifyNotificationToCSE
[5]
ModificationInstruction
OPTIONAL,


extensionContainer
[6]
ExtensionContainer
OPTIONAL,


...}

ModificationRequestFor-CSI ::= SEQUENCE {


requestedCamel-SubscriptionInfo
[0]
RequestedCAMEL-SubscriptionInfo,


modifyNotificationToCSE
[1]
ModificationInstruction
OPTIONAL,


modifyCSI-State
[2]
ModificationInstruction
OPTIONAL,


extensionContainer
[3]
ExtensionContainer
OPTIONAL,


...}

ModificationInstruction ::= ENUMERATED {


deactivate
(0),


activate

(1)}

-- subscriber data modification notification types

NoteSubscriberDataModifiedArg ::= SEQUENCE {


imsi


IMSI,


msisdn

ISDN-AddressString,


forwardingInfoFor-CSE
[0] Ext-ForwardingInfoFor-CSE
OPTIONAL,


callBarringInfoFor-CSE
[1] Ext-CallBarringInfoFor-CSE
OPTIONAL,


odb-Info

[2] ODB-Info
OPTIONAL,


camel-SubscriptionInfo
[3] CAMEL-SubscriptionInfo
OPTIONAL,


allInformationSent
[4] NULL

OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

NoteSubscriberDataModifiedRes ::= SEQUENCE {


extensionContainer
ExtensionContainer
OPTIONAL,


...}

-- mobility management event notificatioon info types

NoteMM-EventArg::= SEQUENCE {


serviceKey
ServiceKey,


eventMet

[0]
MM-Code,


imsi


[1]
IMSI,


msisdn

[2]
ISDN-AddressString,


locationInformation
[3]
LocationInformation
OPTIONAL,


supportedCAMELPhases
[5]
SupportedCamelPhases
OPTIONAL,


extensionContainer
[6]
ExtensionContainer
OPTIONAL,


...}

NoteMM-EventRes ::= SEQUENCE {


extensionContainer
ExtensionContainer 
OPTIONAL,


...}

Ext-SS-InfoFor-CSE ::= CHOICE {


forwardingInfoFor-CSE
[0] Ext-ForwardingInfoFor-CSE,


callBarringInfoFor-CSE
[1] Ext-CallBarringInfoFor-CSE


}

Ext-ForwardingInfoFor-CSE ::= SEQUENCE {


ss-Code

[0]
SS-Code,


forwardingFeatureList
[1]
Ext-ForwFeatureList,


notificationToCSE
[2]
NULL,


extensionContainer
[3]
ExtensionContainer
OPTIONAL,


...}

Ext-CallBarringInfoFor-CSE ::= SEQUENCE {


ss-Code

[0]
SS-Code,


callBarringFeatureList
[1]
Ext-CallBarFeatureList,


password

[2]
Password,


wrongPasswordAttemptsCounter
[3]
WrongPasswordAttemptsCounter,


notificationToCSE
[4]
NULL,


extensionContainer
[5]
ExtensionContainer 
OPTIONAL,


...}

.#END

17.7.2
Operation and maintenance data types

.$MAP-OM-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-OM-DataTypes (12) version7 (7)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS


ActivateTraceModeArg,


ActivateTraceModeRes,


DeactivateTraceModeArg,


DeactivateTraceModeRes

;

IMPORTS


AddressString,


IMSI

FROM MAP-CommonDataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-CommonDataTypes (18) version7 (7)}


ExtensionContainer

FROM MAP-ExtensionDataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version7 (7)}

;

ActivateTraceModeArg ::= SEQUENCE {


imsi


[0] IMSI

OPTIONAL,


traceReference
[1] TraceReference,


traceType

[2] TraceType,


omc-Id

[3] AddressString
OPTIONAL,


extensionContainer
[4] ExtensionContainer
OPTIONAL,


...}

TraceReference ::= OCTET STRING (SIZE (1..2))
TraceType ::= INTEGER


(0..255)


-- Trace types are fully defined in TS GSM 12.08.

ActivateTraceModeRes ::= SEQUENCE {


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

DeactivateTraceModeArg ::= SEQUENCE {


imsi


[0] IMSI

OPTIONAL,


traceReference
[1] TraceReference,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...}

DeactivateTraceModeRes ::= SEQUENCE {


extensionContainer
[0] ExtensionContainer
OPTIONAL,


...}

.#END

17.7.3
Call handling data types

.$MAP-CH-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-CH-DataTypes (13) version7 (7)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS


SendRoutingInfoArg,


SendRoutingInfoRes,


ProvideRoamingNumberArg,


ProvideRoamingNumberRes,


ResumeCallHandlingArg,


ResumeCallHandlingRes,


NumberOfForwarding,


SuppressionOfAnnouncement,


CallReferenceNumber,


ProvideSIWFSNumberArg,


ProvideSIWFSNumberRes,


SIWFSSignallingModifyArg,


SIWFSSignallingModifyRes,


SetReportingStateArg,


SetReportingStateRes,


StatusReportArg,


StatusReportRes,


RemoteUserFreeArg,


RemoteUserFreeRes,


IST-AlertArg,


IST-AlertRes,


IST-CommandArg,

IST-CommandRes

;

IMPORTS


SubscriberInfo,


SupportedCamelPhases,


CUG-Interlock,


O-CSI, 


D-CSI,


O-BcsmCamelTDPCriteriaList, 


T-BCSM-CAMEL-TDP-CriteriaList,


IST-SupportIndicator,


IST-AlertTimerValue,


T-CSI

FROM MAP-MS-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-MS-DataTypes (11) version7 (7)}


ForwardingOptions,


SS-List,


CCBS-Feature

FROM MAP-SS-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-SS-DataTypes (14) version7 (7)}


ISDN-AddressString,


ISDN-SubaddressString,


FTN-AddressString,


ExternalSignalInfo,


Ext-ExternalSignalInfo,


IMSI,


LMSI,


Ext-BasicServiceCode,


AlertingPattern,


NAEA-PreferredCI

FROM MAP-CommonDataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-CommonDataTypes (18) version7 (7)}


ExtensionContainer

FROM MAP-ExtensionDataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version7 (7)}

;

CUG-CheckInfo ::= SEQUENCE {


cug-Interlock
CUG-Interlock,


cug-OutgoingAccess
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

NumberOfForwarding ::= INTEGER (1..5)

SendRoutingInfoArg ::= SEQUENCE {


msisdn

[0] ISDN-AddressString,


cug-CheckInfo
[1] CUG-CheckInfo
OPTIONAL,


numberOfForwarding
[2] NumberOfForwarding
OPTIONAL,


interrogationType
[3] InterrogationType,


or-Interrogation
[4] NULL

OPTIONAL,


or-Capability
[5] OR-Phase
OPTIONAL,


gmsc-OrGsmSCF-Address
[6] ISDN-AddressString,


callReferenceNumber
[7] CallReferenceNumber
OPTIONAL,


forwardingReason
[8] ForwardingReason
OPTIONAL,


basicServiceGroup
[9] Ext-BasicServiceCode
OPTIONAL,


networkSignalInfo
[10] ExternalSignalInfo
OPTIONAL,


camelInfo

[11] CamelInfo
OPTIONAL,


suppressionOfAnnouncement
[12] SuppressionOfAnnouncement 
OPTIONAL,


extensionContainer
[13] ExtensionContainer
OPTIONAL,


...,


alertingPattern
[14] AlertingPattern
OPTIONAL,


ccbs-Call

[15] NULL


OPTIONAL,


supportedCCBS-Phase
[16]
 SupportedCCBS-Phase
OPTIONAL,


additionalSignalInfo
[17] Ext-ExternalSignalInfo
OPTIONAL,


istSupportIndicator
[18] IST-SupportIndicator
OPTIONAL,


pre-pagingSupported
[19]
NULL

OPTIONAL,


callDiversionTreatmentIndicator
[20]
CallDiversionTreatmentIndicator
OPTIONAL,


longFTN-Supported
[21]
NULL

OPTIONAL,

suppress-VT-CSI
[22]
NULL

OPTIONAL,


suppressIncomingCallBarring
[23]
NULL

OPTIONAL,


gsmSCF-InitiatedCall
[24]
NULL

OPTIONAL


}

SuppressionOfAnnouncement ::= NULL

InterrogationType ::= ENUMERATED {


basicCall  (0),


forwarding  (1)}

OR-Phase ::= INTEGER (1..127)
CallReferenceNumber ::= OCTET STRING (SIZE (1..8))
ForwardingReason ::= ENUMERATED {


notReachable  (0),


busy  (1),


noReply  (2)}

SupportedCCBS-Phase ::= INTEGER (1..127) 

-- exception handling:

-- Only value 1 is used.

-- Values in the ranges 2-127 are reserved for future use.

-- If received values 2-127 shall be mapped on to value 1.

CallDiversionTreatmentIndicator ::= OCTET STRING (SIZE(1))

--
callDiversionAllowed (xxxx xx01)

--
callDiversionNotAllowed (xxxx xx10)

--
network default is call diversion allowed
SendRoutingInfoRes ::= [3] SEQUENCE {


imsi


[9] IMSI

OPTIONAL,


-- IMSI must be present if SendRoutingInfoRes is not segmented.


-- If the TC-Result-NL segmentation option is taken the IMSI must be


-- present in one segmented transmission of SendRoutingInfoRes.


extendedRoutingInfo
ExtendedRoutingInfo
OPTIONAL,


cug-CheckInfo
[3] CUG-CheckInfo
OPTIONAL,


cugSubscriptionFlag
[6] NULL

OPTIONAL,


subscriberInfo
[7] SubscriberInfo
OPTIONAL,


ss-List

[1] SS-List
OPTIONAL,


basicService
[5] Ext-BasicServiceCode
OPTIONAL,


forwardingInterrogationRequired
[4] NULL

OPTIONAL,


vmsc-Address
[2] ISDN-AddressString
OPTIONAL,


extensionContainer
[0] ExtensionContainer
OPTIONAL,


... ,


naea-PreferredCI
[10] NAEA-PreferredCI
OPTIONAL,


-- naea-PreferredCI is included at the discretion of the HLR operator.


ccbs-Indicators
[11] CCBS-Indicators
OPTIONAL,


msisdn

[12] ISDN-AddressString
OPTIONAL,


numberPortabilityStatus
[13] NumberPortabilityStatus
OPTIONAL,


istAlertTimer
[14] IST-AlertTimerValue
OPTIONAL,

supportedCamelPhases
[15]
SupportedCamelPhases
OPTIONAL

}

NumberPortabilityStatus ::= ENUMERATED {


notKnownToBePorted
(0),


ownNumberPortedOut
(1),


foreignNumberPortedToForeignNetwork
(2),


...}


--
exception handling: 


--  reception of other values than the ones listed the receiver shall ignore the 


--  whole NumberPortabilityStatus 
CCBS-Indicators ::= SEQUENCE {


ccbs-Possible
[0]
NULL

OPTIONAL,


keepCCBS-CallIndicator
[1]
NULL

OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...}

RoutingInfo ::= CHOICE {


roamingNumber
ISDN-AddressString,


forwardingData
ForwardingData}

ForwardingData ::= SEQUENCE {


forwardedToNumber
[5] ISDN-AddressString
OPTIONAL,


-- When this datatype is sent from an HLR which supports CAMEL Phase 2


-- to a GMSC which supports CAMEL Phase 2 the GMSC shall not check the


-- format of the number


forwardedToSubaddress
[4] ISDN-SubaddressString
OPTIONAL,


forwardingOptions
[6] ForwardingOptions
OPTIONAL,


extensionContainer
[7] ExtensionContainer
OPTIONAL,


...,


longForwardedToNumber
[8] FTN-AddressString
OPTIONAL}

ProvideRoamingNumberArg ::= SEQUENCE {


imsi


[0] IMSI,


msc-Number
[1] ISDN-AddressString,


msisdn

[2] ISDN-AddressString
OPTIONAL,


lmsi


[4] LMSI

OPTIONAL,


gsm-BearerCapability
[5] ExternalSignalInfo
OPTIONAL,


networkSignalInfo
[6] ExternalSignalInfo
OPTIONAL,


suppressionOfAnnouncement
[7] SuppressionOfAnnouncement
OPTIONAL,


gmsc-Address
[8] ISDN-AddressString
OPTIONAL,


callReferenceNumber
[9] CallReferenceNumber
OPTIONAL,


or-Interrogation
[10] NULL

OPTIONAL,


extensionContainer
[11] ExtensionContainer
OPTIONAL,


... ,


alertingPattern
[12] AlertingPattern
OPTIONAL,


ccbs-Call

[13] NULL

OPTIONAL,


supportedCamelPhasesInGMSC
[15] SupportedCamelPhases
OPTIONAL,


additionalSignalInfo
[14] Ext-ExternalSignalInfo
OPTIONAL,


orNotSupportedInGMSC
[16] NULL

OPTIONAL,


pre-pagingSupported
[17] NULL

OPTIONAL,

longFTN-Supported
[18]
NULL

OPTIONAL

suppress-VT-CSI
[19]
NULL

OPTIONAL


}

ProvideRoamingNumberRes ::= SEQUENCE {


roamingNumber
ISDN-AddressString,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

ResumeCallHandlingArg ::= SEQUENCE {


callReferenceNumber
[0] CallReferenceNumber
OPTIONAL,


basicServiceGroup
[1] Ext-BasicServiceCode
OPTIONAL,


forwardingData
[2] ForwardingData
OPTIONAL,


imsi


[3] IMSI

OPTIONAL,


cug-CheckInfo
[4] CUG-CheckInfo
OPTIONAL,


o-CSI

[5] O-CSI

OPTIONAL,


extensionContainer
[7] ExtensionContainer
OPTIONAL,


ccbs-Possible
[8]
NULL

OPTIONAL,


msisdn

[9]
ISDN-AddressString
OPTIONAL,


uu-Data

[10] UU-Data
OPTIONAL,


allInformationSent
[11] NULL

OPTIONAL,


...,


d-csi

[12]
D-CSI
OPTIONAL}

UU-Data ::= SEQUENCE {


uuIndicator
[0] UUIndicator
OPTIONAL,


uui


[1] UUI

OPTIONAL,


uusCFInteraction
[2] NULL

OPTIONAL,


extensionContainer
[3] ExtensionContainer
OPTIONAL,


...}

UUIndicator ::= OCTET STRING (SIZE (1))


-- Octets are coded according to ETS 300 356
UUI  ::= OCTET STRING (SIZE (1..131))


-- Octets are coded according to ETS 300 356
ResumeCallHandlingRes ::= SEQUENCE {


extensionContainer
ExtensionContainer
OPTIONAL,


...}

CamelInfo ::= SEQUENCE {


supportedCamelPhases
SupportedCamelPhases,


suppress-T-CSI
NULL


OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

ExtendedRoutingInfo ::= CHOICE {


routingInfo
RoutingInfo,


camelRoutingInfo
[8] CamelRoutingInfo}

CamelRoutingInfo ::= SEQUENCE {


forwardingData
ForwardingData
OPTIONAL,


gmscCamelSubscriptionInfo
[0] GmscCamelSubscriptionInfo,


extensionContainer
[1] ExtensionContainer
OPTIONAL,


...}

GmscCamelSubscriptionInfo ::= SEQUENCE {


t-CSI

[0] T-CSI
OPTIONAL,


o-CSI

[1] O-CSI
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...,


o-BcsmCamelTDP-CriteriaList
[3] O-BcsmCamelTDPCriteriaList
OPTIONAL,


t-BCSM-CAMEL-TDP-CriteriaList
[4]
T-BCSM-CAMEL-TDP-CriteriaList
OPTIONAL,


d-csi

[5]
D-CSI
OPTIONAL}

ProvideSIWFSNumberArg ::= SEQUENCE {


gsm-BearerCapability
[0] ExternalSignalInfo,


isdn-BearerCapability
[1] ExternalSignalInfo,


call-Direction
[2] CallDirection,


b-Subscriber-Address
[3] ISDN-AddressString,


chosenChannel
[4] ExternalSignalInfo,


lowerLayerCompatibility
[5] ExternalSignalInfo
OPTIONAL,


highLayerCompatibility
[6] ExternalSignalInfo
OPTIONAL,


extensionContainer
[7] ExtensionContainer
OPTIONAL,


...}

CallDirection ::= OCTET STRING (SIZE (1))


-- OCTET 1


-- bit 1 (direction of call)


-- 0  Mobile Originated Call (MOC)


-- 1  Mobile Terminated Call (MTC)

ProvideSIWFSNumberRes ::= SEQUENCE {


sIWFSNumber
[0] ISDN-AddressString,


extensionContainer
[1] ExtensionContainer
OPTIONAL,


...}

SIWFSSignallingModifyArg ::= SEQUENCE {


channelType
[0] ExternalSignalInfo
OPTIONAL,


chosenChannel
[1] ExternalSignalInfo
OPTIONAL,


extensionContainer
[2] ExtensionContainer
OPTIONAL,


...}

SIWFSSignallingModifyRes ::= SEQUENCE {


chosenChannel
[0] ExternalSignalInfo
OPTIONAL,


extensionContainer
[1] ExtensionContainer
OPTIONAL,


...}

SetReportingStateArg ::= SEQUENCE {


imsi


[0]
IMSI

OPTIONAL,


lmsi


[1]
LMSI

OPTIONAL,


ccbs-Monitoring
[2]
ReportingState
OPTIONAL,


extensionContainer
[3]
ExtensionContainer
OPTIONAL,


...}

ReportingState ::= ENUMERATED {


stopMonitoring
(0),


startMonitoring
(1),


...}


-- exception handling:


-- reception of values 2-10 shall be mapped to 'stopMonitoring' 


-- reception of values > 10 shall be mapped to 'startMonitoring'

SetReportingStateRes ::= SEQUENCE{


ccbs-SubscriberStatus 
[0]
CCBS-SubscriberStatus
OPTIONAL,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


...}

CCBS-SubscriberStatus ::= ENUMERATED {


ccbsNotIdle 
(0),


ccbsIdle 

(1),


ccbsNotReachable
(2),


...}


--  exception handling: 


--  reception of values 3-10 shall be mapped to 'ccbsNotIdle'


--  reception of values 11-20 shall be mapped to 'ccbsIdle'


--  reception of values > 20 shall be mapped to 'ccbsNotReachable' 

StatusReportArg ::= SEQUENCE{


imsi 

[0]
IMSI,


eventReportData
[1]
EventReportData
OPTIONAL,


callReportdata
[2]
CallReportData
OPTIONAL,


extensionContainer
[3]
ExtensionContainer
OPTIONAL,


...}

EventReportData ::= SEQUENCE{


ccbs-SubscriberStatus
[0]
CCBS-SubscriberStatus
OPTIONAL,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


...}

CallReportData ::= SEQUENCE{


monitoringMode
[0]
MonitoringMode
OPTIONAL,


callOutcome
[1]
CallOutcome
OPTIONAL,


extensionContainer
[2]
ExtensionContainer
OPTIONAL,


...}

MonitoringMode ::= ENUMERATED {


a-side

(0),


b-side

(1),


...}


--
exception handling: 


--  reception of values 2-10 shall be mapped 'a-side'


--  reception of values > 10 shall be mapped to 'b-side'

CallOutcome ::= ENUMERATED {


success

(0),


failure

(1),


busy


(2),


...}


--
exception handling: 


--  reception of values 3-10 shall be mapped to 'success'


--  reception of values 11-20 shall be mapped to 'failure'


--  reception of values > 20 shall be mapped to 'busy'

StatusReportRes ::= SEQUENCE {


extensionContainer
[0]
ExtensionContainer
OPTIONAL,


...}

RemoteUserFreeArg ::= SEQUENCE{


imsi


[0]
IMSI,


callInfo

[1]
ExternalSignalInfo,


ccbs-Feature
[2]
CCBS-Feature,


translatedB-Number
[3]
ISDN-AddressString,


replaceB-Number
[4] 
NULL

OPTIONAL,


alertingPattern
[5]
AlertingPattern
OPTIONAL,


extensionContainer
[6]
ExtensionContainer
OPTIONAL,


...}

RemoteUserFreeRes ::= SEQUENCE{


ruf-Outcome
[0]
RUF-Outcome,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


...}

RUF-Outcome ::= ENUMERATED{


accepted (0),


rejected (1),


noResponseFromFreeMS (2), -- T4 Expiry


noResponseFromBusyMS (3), -- T10 Expiry


udubFromFreeMS (4),


udubFromBusyMS (5),


...}


-- exception handling:


-- reception of values 6-20 shall be mapped to 'accepted'


-- reception of values 21-30 shall be mapped to 'rejected'


-- reception of values 31-40 shall be mapped to 'noResponseFromFreeMS'


-- reception of values 41-50 shall be mapped to 'noResponseFromBusyMS'


-- reception of values 51-60 shall be mapped to 'udubFromFreeMS'


-- reception of values > 60 shall be mapped to 'udubFromBusyMS'

IST-AlertArg ::= SEQUENCE{


imsi


[0]
IMSI,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


...}

IST-AlertRes ::= SEQUENCE{


istAlertTimer
[0]
IST-AlertTimerValue 
OPTIONAL,


istInformationWithdraw
[1]
NULL

OPTIONAL,


callTerminationIndicator
[2]
CallTerminationIndicator
OPTIONAL,


extensionContainer
[3]
ExtensionContainer
OPTIONAL,


...}

IST-CommandArg ::= SEQUENCE{


imsi


[0]
IMSI,


extensionContainer
[1]
ExtensionContainer
OPTIONAL,


...}

IST-CommandRes ::= SEQUENCE{


extensionContainer
ExtensionContainer
OPTIONAL,


...}

CallTerminationIndicator ::= ENUMERATED {


terminateCallActivityReferred
(0),


terminateAllCallActivities
(1),


...}


-- exception handling:


-- reception of values 2-10 shall be mapped to ' terminateCallActivityReferred ' 


-- reception of values > 10 shall be mapped to ' terminateAllCallActivities '


-- In MSCs not supporting linkage of all call activities, any value received shall


-- be interpreted as ' terminateCallActivityReferred '

.#END

…

…

*** Next Modification ***

…

…

19.1.1.6
Process Update Location VLR

This process is started by some other MAP user process in the case the HLR need to be updated due to previous network failure. It is invoked when the subscriber accesses the network, e.g. for mobile originated call set-up, response to paging or supplementary services handling. Here, location updating consists only of invoking the macro VLR_Update_HLR described above (see clause 19.1.1.3), which performs HLR updating and downloading of subscriber data.


If updating is successful (OK), the HLR Number is received in the MAP_UPDATE_LOCATION confirm primitive; the register will be updated and the SCP will be informed about the Mobility Management event. The process then terminates.
In the above case, the notification sent to the gsmSCF shall be ‘Location Update to new VLR Service Area’.


If one of the errors Roaming not Allowed or Unknown Subscriber is received instead, all subscriber data are deleted from the VLR before the process terminates.


In the case some other error occurs during HLR updating, the process simply terminates. Note, in all error cases the initiating restoration flags in VLR remain false, therefore a new HLR updating attempt will be started later on.

NOTE 1:
This process will be performed independent from the calling process, no coordination is required.

NOTE 2:
The procedure Notify_gsmSCF is specified in 3GPP TS 23.078.

…

…

19.4
Macro Insert_Subs_Data_Framed_HLR

This macro is used by any procedure invoked in HLR which requires the transfer of subscriber data by means of the InsertSubscriberData operation (e.g. Update Location or Restore Data).

The invocation of the operation is done in a dialogue already opened by the framing procedure. Therefore the latter is the one that handles the reception of the open indication and sends the dialogue close request.

The macro calls the process "Send_Insert_Subs_Data" (see clause 25.7.4) as many times as it is needed for transferring all subscriber data. This process call is meant to describe two possible behaviours of HLR to handle service requests and confirmations:

-
either the HLR handles requests and confirmations in parallel; or

-
the HLR sends the next request only after receiving the confirmation to the previous one.

Another call is done to the macro "Wait_for_Insert_Subscriber_Data" (see clause 25.7.3). There the reception and handling of the service confirmations is described.

If certain services required for a subscriber are not supported by the VLR or by the SGSN (e.g. Advice of Charge Charging Level), this may result in one of the following outcomes:

-
The HLR stores and sends "Roaming Restriction Due To Unsupported Feature" in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. If "Roaming Restriction Due To Unsupported Feature" is stored in the HLR, the "MSC Area Restricted Flag" shall be set to "restricted". This will prevent MT calls, MT SM and MT USSD from being forwarded to the MSC/VLR;

-
The HLR stores and sends other induced subscriber data (e.g. a specific barring program) in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. This will cause rejection of mobile originated service requests, except emergency calls.

-
The HLR stores and sends "Roaming Restricted in the SGSN Due To Unsupported Feature" in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. If "Roaming Restricted In SGSN Due To Unsupported Feature" is stored in the HLR, the "SGSN Area Restricted Flag" shall be set to "restricted". This will prevent MT SM from being forwarded to the SGSN and Network Requested PDP-Context Activation;

When the VLR receives regional subscription data (Zone Code List) it may respond with "MSC Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response. In this case the "MSC Area Restricted Flag" shall be set to "restricted" in the HLR. This will prevent MT calls, MT SM and MT USSD from being forwarded to the MSC/VLR. 

If the HLR neither stores "Roaming Restriction Due To Unsupported Feature" nor receives "MSC Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response, the "MSC Area Restricted Flag" in the HLR shall be set to "not restricted".

If subscriber data for CAMEL Phase 2 or 3 services are sent to a VLR which does not support CAMEL Phase 2 or 3, the service behaviour may be unpredictable or incorrect. The HLR therefore needs to ensure that at the conclusion of a location updating dialogue the data in the VLR do not require a capability that the VLR does not have. Possible mechanisms to ensure this are described in 3GPP TS 23.078.

The HLR should send a Forwarded-to number which is not in E.164 international format to the VLR only when the HLR has ascertained that the VLR supports CAMEL Phase 2 or higher. Thus, the ISD message containing the Forwarded-to number which is not in E.164 international format shall be sent to the VLR only after the HLR receives confirmation in the first ISD message result that CAMEL Phase 2 or higher is supported.

A Forwarded-to number non-international E.164 format shall only be sent from an HLR to a VLR if the VLR supports CAMEL Phase 2, or a subsequent phase of CAMEL.

When the SGSN receives regional subscription data (Zone Code List) it may respond with "SGSN Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response. In this case the "SGSN Area Restricted Flag" shall be set to "restricted" in the HLR. This will prevent MT SM from being forwarded to the SGSN and Network Requested PDP-Context Activation.

If the HLR neither stores "Roaming Restricted In SGSN Due To Unsupported Feature" nor receives "SGSN Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response, the "SGSN Area Restricted Flag" in the HLR shall be set to "not restricted".

The SDL diagrams are shown in figures 19.4/1 and 19.4/2.

[image: image2.wmf]Figure 19.4/1: Macro to transfer subscriber data

from HLR to VLR during an existing dialogue

Macrodefinition Insert_Subs_Data_Framed_HLR

19.4_1(1)

1

Send_Insert_

Subs_data

Figure 25.7/4

Count:=

Count+1

All data

inserted

Wait_for_

Insert_Subs_

Data_Cnf

Aborted

Error

1

Count:=

Count-1

Count

>0

MSC_area_

restricted_flag

:= not restricted

Ok

MSC_area_

restricted_flag

:= restricted

Roaming_restriction_due_to_unsupported_feature or

MSC_area_restricted

received ?

Figure 25.7/3

Count:=1

MAP_INSERT_SUBSCRIBER_DATA_Req

MAP_DELIMITER_Req

yes

Abort

Error

Replace

Service

OK

no

no

yes

yes

no


Figure 19.4/1: Macro Insert_Subs_Data_Framed_HLR
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Figure 19.4/2: Macro Insert_Subs_Data_In_SGSN_Framed_HLR

19.5
Mobility Management Event notification procedure

19.5.1
General

The Mobility Management Event Notification VLR process (MMEN_VLR) is used to notify a gsmSCF about the successful completion of a Mobility Management event.

Figure 19.5/1. depicts the MAP signalling used for the event notification.





VLR or
(1)  ------------------------------------------------->
gsmSCF

SGSN
(2)  <-------------------------------------------------



(3)  <-------------------------------------------------


(1)
Report Mobility Management Event (VLR or SGSN to gsmSCF).

(2)
Report Mobility Management Event Result (gsmSCF to VLR or SGSN).

(3)
Report Mobility Management Event Error (gsmSCF to VLR or SGSN).

Figure 19.5/1: Interfaces and MAP Messages for Mobility Management Event notifications

19.5.2
Process in the VLR/SGSN
The Mobility Management event notification procedure in the VLR/SGSN is triggered when the following conditions are fulfilled:

1.
the VLR/SGSN has successfully completed a Mobility Management event;

2.
the subscriber has a subscription to Mobility Management event notifications;

3.
the Mobility Management event is marked for reporting.

The VLR/SGSN notifies the gsmSCF of a mobility management event with the ReportMMEvent MAP message. This message is sent in a TCAP TC-BEGIN primitive. The VLR/SGSN then awaits a positive result (RESULT) or a negative result (ERROR). This is received in a TCAP TC-END primitive. The Basic End procedure is used.

When the VLR/SGSN has received the RESULT or ERROR, the relationship between the VLR/SGSN and the gsmSCF is terminated. The relationship, if existing, is also terminated when the VLR/SGSN sends a TCAP P-ABORT primitive to the calling procedure or when the VLR/SGSN receives a TCAP P-ABORT or a TCAP-U-ABORT primitive from the gsmSCF.

The sending process shall indicate to the MMEN_VLR process, which Mobility Management event shall be reported to the gsmSCF.

The MMEN_VLR process is illustrated in figure 19.5/2.
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Figure 19.5/2: Process MM_Event_Notification_VLR (sheet 1 of 1)

19.5.3
Process in the gsmSCF

When the gsmSCF receives the ReportMMEvent MAP Message (in a TCAP TC-BEGIN primitive), the MM_Event_Notification_gsmSCF’ (MMEN_SCF) process is started.

If the gsmSCF has validated the information it has received in the ReportMMEvent MAP Message, then it informs the Service Logic in the SCP and awaits a response.

If a positive response is received from the Service Logic, then a REPORT_MM_EVENT_RESULT is sent to the VLR/SGSN.

If a negative response is received from the Service Logic, then a REPORT_MM_EVENT_ERROR is sent to the VLR/SGSN.

Both RESULT and ERROR are sent in a TCAP TC-END primitive. The Basic End procedure is used.

If the Service Logic returns a User Error, then a MAP U-ABORT primitive is sent to the VLR/SGSN.

The gsmSCF TCAP service may choose to abort the relationship with the VLR/SGSN by sending a TCAP P-ABORT primitive to the VLR/SGSN.

When the gsmSCF receives a TCAP P-ABORT primitive from the VLR/SGSN, it shall immediately terminate the mobility management process.

This is illustrated in figure 19.5/3.
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Figure 19.5/3: Process MM_Event_Notification_gsmSCF (sheet 1 of 1)
*** Next Modification ***

21
Call handling procedures

21.1
General

The MAP call handling procedures are used:

-
to retrieve routeing information to handle a mobile terminating call;

-
to transfer control of a call back to the GMSC if the call is to be forwarded;

-
to retrieve and transfer information between anchor MSC and relay MSC for inter MSC group calls / broadcast calls;

-
to allocate resources in an SIWFS;

-
to handle the reporting of MS status for call completion services;

-
to handle the notification of remote user free for CCBS;

-
to handle the alerting and termination of ongoing call activities for a specific subscriber.

The procedures to handle a mobile originating call and a mobile terminating call after the call has arrived at the destination MSC do not require any signalling over a MAP interface. These procedures are specified in 3GPP TS 23.018 [97].

The stage 2 specification for the retrieval of routeing information to handle a mobile terminating call is in 3GPP TS 23.018 [97]; modifications to this procedure for CAMEL are specified in 3GPP TS 23.078 [98], for optimal routeing of a basic mobile-to-mobile call in 3GPP TS 23.079 [99] and for CCBS in 3GPP TS 23.093 [107]. The interworking between the MAP signalling procedures and the call handling procedures for each entity (GMSC, HLR and VLR) is shown by the transfer of signals between these procedures.

The stage 2 specification for the transfer of control of a call back to the GMSC if the call is to be forwarded is in 3GPP TS 23.079 [99]. The interworking between the MAP signalling procedures and the call handling procedures for each entity (VMSC and GMSC) is shown by the transfer of signals between these procedures.

The stage 2 specifications for inter MSC group calls / broadcast calls are in 3GPP TS 43.068 [100] and 3GPP TS 43.069 [101]. The interworking between the MAP signalling procedures and the group call /broadcast call procedures for each entity (Anchor MSC and Relay MSC) is shown by the transfer of signals between these procedures.

The stage 2 specification for the allocation of resources in an SIWFS is in GSM 03.54. The interworking between the MAP signalling procedures and the call handling procedures for each entity (VMSC and SIWFS) is shown by the transfer of signals between these procedures.

The interworking between the call handling procedures and signalling protocols other than MAP are shown in 3GPP TS 23.018, 3GPP TS 23.078 and 3GPP TS 23.079 [99].

The stage 2 specification for the handling of reporting of MS status for call completion services and notification of remote user free for CCBS is in 3GPP TS 23.093 [107].

21.2
Retrieval of routing information

21.2.1
General

The message flows for successful retrieval of routeing information for a mobile terminating call are shown in figure 21.2/1 (mobile terminating call which has not been optimally routed) and 21.2/2 (mobile-to-mobile call which has been optimally routed). The message flow for successful  retrieval of routeing information for a gsmSCF initiated call is shown in figure 21.2/x.
Network       Gateway                                       
+---+          +---+              +---+                +---+
¦   +----------¦MSC+--------------¦HLR+----------------¦VLR¦
+---+          +---+              +---+                +---+
  ¦I_IAM (note 2)¦MAP_SEND_ROUTING_ ¦                    ¦  
  +------------->¦INFORMATION       ¦                    ¦  
  ¦ +---+        +----------------->¦                    ¦  
  ¦ ¦MSC+--------¦         (note 1) ¦MAP_PROVIDE_SUBSCRI-¦  
  ¦ +---+        ¦                  ¦ BER INFORMATION    ¦  
  ¦   ¦          ¦                  +------------------->¦  
  ¦   ¦          ¦                  ¦MAP_PROVIDE_SUBSCRI-¦  
  ¦   ¦          ¦                  ¦ BER INFORMATION ack¦  
  ¦   ¦          ¦ MAP_SEND_ROUTING_¦<-------------------¦  
  ¦   ¦          ¦  INFORMATION ack ¦     (note 3)       ¦  
  ¦   ¦          ¦<-----------------¦                    ¦  
  ¦   ¦          ¦MAP_SEND_ROUTING_ ¦                    ¦  
  ¦   ¦          ¦INFORMATION       ¦                    ¦  
  ¦   ¦          +----------------->¦                    ¦  
  ¦   ¦          ¦                  ¦MAP_PROVIDE_ROAMING_¦  
  ¦   ¦          ¦                  ¦ NUMBER             ¦  
  ¦   ¦          ¦                  +------------------->¦  
  ¦   ¦          ¦                  ¦MAP_PROVIDE_ROAMING_¦  
  ¦   ¦          ¦                  ¦ NUMBER ack         ¦  
  ¦   ¦          ¦ MAP_SEND_ROUTING_¦<-------------------¦  
  ¦   ¦          ¦  INFORMATION ack ¦                    ¦  
  ¦   ¦          ¦<-----------------¦ MAP_RESTORE_DATA   ¦  
  ¦   ¦   I-IAM  ¦                  ¦                    ¦  
  ¦   ¦<---------¦                  ¦                    ¦  
  ¦   ¦          ¦                  ¦                    ¦  


xxx = Optional Procedure

NOTE 1:
This service may also be used by an ISDN exchange for obtaining routing information from the HLR.

NOTE 2:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations and ETSI specification:



-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 3:
As a network operator option, the HLR sends
MAP_PROVIDE_SUBSCRIBER_INFORMATION to the VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].

Figure 21.2/1: Message flow for retrieval of routeing information (non-optimally routed call)

Visited       Gateway                                       
+---+          +---+              +---+                +---+
¦MSC+----------¦MSC+--------------¦HLR+----------------¦VLR¦
+---+          +---+              +---+                +---+
  ¦I_IAM (note)  ¦MAP_SEND_ROUTING_ ¦                    ¦  
  +------------->¦ INFORMATION      ¦MAP_PROVIDE_        ¦  
  ¦              +----------------->¦ SUBSCRIBER_INFO    ¦  
  ¦              ¦                  +------------------->¦  
  ¦              ¦                  ¦                    ¦  
  ¦              ¦                  ¦MAP_PROVIDE_        ¦  
  ¦              ¦                  ¦ SUBSCRIBER_INFO ack¦  
  ¦              ¦                  ¦<-------------------¦  
  ¦              ¦                  ¦                    ¦  
  ¦              ¦                _ ¦        OR          ¦  
  ¦              ¦                _ ¦                    ¦  
  ¦              ¦                  ¦MAP_PROVIDE_ROAMING_¦  
  ¦              ¦                  ¦ NUMBER             ¦  
  ¦              ¦                  +------------------->¦  
  ¦ +---+        ¦                  ¦                    ¦  
  ¦ ¦MSC+--------¦                  ¦MAP_PROVIDE_ROAMING_¦  
  ¦ +---+        ¦                  ¦ NUMBER ack         ¦  
  ¦   ¦          ¦ MAP_SEND_ROUTING_¦<-------------------¦  
  ¦   ¦          ¦  INFORMATION ack ¦                    ¦  
  ¦   ¦          ¦<-----------------¦ MAP_RESTORE_DATA   ¦  
  ¦   ¦   I-IAM  ¦                  ¦                    ¦  
  ¦   ¦<---------¦                  ¦                    ¦  
  ¦   ¦          ¦                  ¦                    ¦  


xxx = Optional Procedure
NOTE 1:
For Optimal Routeing phase 1, only one of the information flows for Provide Subscriber Info and Provide Roaming Number is used. For later phases of Optimal Routeing, the HLR may return a MAP_SEND_ROUTEING_INFORMATION ack after the Provide Subscriber Info information flow, and the GMSC may send a second MAP_SEND_ ROUTEING_INFORMATION, which will trigger the Provide Roaming Number information flow.

NOTE 2:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

Figure 21.2/2: Message flow for retrieval of routeing information (optimally routed call)
                                              
+------+           +---+                +---+
¦gsmSCF+-----------¦HLR+----------------¦VLR¦
+------+           +---+                +---+
¦MAP_SEND_ROUTING_ ¦                    ¦  
¦INFORMATION       ¦                    ¦  
+----------------->¦                    ¦  
¦                  ¦MAP_PROVIDE_SUBSCRI-¦  
¦                  ¦ BER INFORMATION    ¦  
¦                  +------------------->¦  
¦                  ¦MAP_PROVIDE_SUBSCRI-¦  
¦                  ¦ BER INFORMATION ack¦  
¦ MAP_SEND_ROUTING_¦<-------------------¦  
¦  INFORMATION ack ¦     (note 1)       ¦  
¦<-----------------¦                    ¦  
¦MAP_SEND_ROUTING_ ¦                    ¦  
¦INFORMATION       ¦                    ¦  
+----------------->¦                    ¦  
¦                  ¦MAP_PROVIDE_ROAMING_¦  
¦                  ¦ NUMBER             ¦  
¦                  +------------------->¦  
¦                  ¦MAP_PROVIDE_ROAMING_¦  
¦                  ¦ NUMBER ack         ¦  
¦ MAP_SEND_ROUTING_¦<-------------------¦  
¦  INFORMATION ack ¦                    ¦  
¦<-----------------¦ MAP_RESTORE_DATA   ¦  
¦                  ¦                    ¦  
¦                  ¦                    ¦  
¦                  ¦                    ¦  


xxx = Optional Procedure

NOTE 1:
As a network operator option, the HLR sends
MAP_PROVIDE_SUBSCRIBER_INFORMATION to the VLR. For further details on the CAMEL procedures refer to GSM 03.78.

Figure 21.2/x: Message flow for retrieval of routeing information for a gsmSCF initiated call
The following MAP services are used to retrieve routing information:

MAP_SEND_ROUTING_INFORMATION
see clause 10.1;

MAP_PROVIDE_ROAMING_NUMBER
see clause 10.2;

MAP_PROVIDE_SUBSCRIBER_INFO
see clause 8.11.2;

MAP_RESTORE_DATA
see clause 8.10.3.

21.2.2
Process in the GMSC

The MAP process in the GMSC to retrieve routeing information for a mobile terminating call is shown in figure 21.2/3. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf
see clause 25.1.2;

Check_Confirmation
see clause 25.2.2.

Successful Outcome

When the MAP process receives a Send Routeing Info request from the call handling process in the GMSC, it requests a dialogue with the HLR whose identity is contained in the Send Routeing Info request by sending a MAP_OPEN service request, requests routeing information using a MAP_SEND_ROUTING_INFORMATION service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the HLR.

If the MAP process receives a MAP_SEND_ROUTING_INFORMATION service confirm from the HLR, the MAP process invokes the macro Check_Confirmation to check the content of the confirm. If the MAP_SEND_ROUTING_INFORMATION confirm from the HLR cannot be carried in a single TC-Result component, it is carried in one or more TC-Result-NL components (each sent in a TC-CONTINUE), followed by a TC-Result-L component in a TC-END message.

If the macro Check_Confirmation takes the OK exit, the MAP process sends a Send Routeing Info ack containing the routeing information received from the HLR to the call handling process in the GMSC and returns to the idle state.

Earlier version MAP dialogue with the HLR

If the macro Receive_Open_Cnf takes the Vr exit, the MAP process checks whether this is an OR interrogation (indicated by the inclusion of the OR interrogation parameter in the MAP_SEND_ROUTING_INFORMATION service request).

If this is not an OR interrogation, the GMSC performs the earlier version MAP dialogue as specified in [51] and the process returns to the idle state.

If this is an OR interrogation, the MAP process sends a Send Routeing Info negative response indicating OR not allowed to the call handling process in the GMSC and returns to the idle state.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the HLR could not be opened, the MAP process sends an Abort to the call handling process in the GMSC and returns to the idle state.

Error in MAP_SEND_ROUTING_INFORMATION confirm

If the MAP_SEND_ROUTING_INFORMATION service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a Send Routeing Info negative response to the call handling process in the GMSC and returns to the idle state.

Call release

If the call handling process in the GMSC indicates that the call has been aborted (i.e. prematurely released by the calling subscriber), the MAP process returns to the idle state. Any response from the HLR will be discarded.

Abort of HLR dialogue

After the dialogue with the HLR has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the HLR may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process sends a Send Routeing Info negative response to the call handling process in the GMSC and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the HLR, sends a Send Routeing Info negative response indicating system failure to the call handling process in the GMSC and returns to the idle state.
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21.2.3
Procedures in the HLR

The MAP process in the HLR to retrieve routeing information for a mobile terminating call is shown in figure 21.2/4. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind
see clause 25.1.1;

Receive_Open_Cnf
see clause 25.1.2;

Check_Confirmation
see clause 25.2.2.

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context locInfoRetrieval, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_SEND_ROUTING_INFORMATION service indication is received, the MAP process sends a Send Routeing Info request to the call handling process in the HLR, and waits for a response. The Send Routeing Info request contains the parameters received in the MAP_SEND_ROUTING_INFORMATION service indication.

If the call handling process in the HLR returns a Send Routeing Info ack, the MAP process constructs a MAP_SEND_ROUTING_INFORMATION service response containing the routeing information contained in the Send Routeing Info ack, constructs a MAP_CLOSE service request, sends them to the GMSC and returns to the idle state. If the MAP_SEND_ROUTING_INFORMATION response cannot be carried in a single TC-Result component, it is carried in one or more TC-Result-NL components (each sent in a TC-CONTINUE), followed by a TC-Result-L component in a TC-END message.

If the call handling process in the HLR returns a Provide Subscriber Info request, the MAP process requests a dialogue with the VLR whose identity is contained in the Provide Subscriber Info request by sending a MAP_OPEN service request, requests the subscriber status using a MAP_PROVIDE_SUBSCRIBER_INFO service request, and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request.

If the macro takes the OK exit, the MAP process waits for the response from the VLR.

If the MAP process receives a MAP_PROVIDE_SUBSCRIBER_INFO service confirm, it invokes the macro Check_Confirmation to check the content of the confirm.

If the Check_Confirmation macro takes the OK exit, the MAP process sends a Provide Subscriber Info ack containing the information received in the MAP_PROVIDE_SUBSCRIBER_INFO service confirm to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

If the MAP_PROVIDE_SUBSCRIBER_INFO service confirm contains a provider error or a data error, the MAP process sends a Provide Subscriber Info negative response indicating the type of error to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

NOTE:
The 'User Error' exit from the macro Check_Confirmation is shown for formal completeness; the MAP_PROVIDE_SUBSCRIBER_INFO_cnf primitive cannot contain a user error.

If the call handling process in the HLR returns a Provide Roaming Number request, the MAP process requests a dialogue with the VLR whose identity is contained in the Provide Roaming Number request by sending a MAP_OPEN service request, requests a roaming number using a MAP_PROVIDE_ROAMING_NUMBER service request, and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request.

If the macro takes the OK exit, the MAP process waits for the response from the VLR.

If the MAP process receives a MAP_PROVIDE_ROAMING_NUMBER service confirm, it invokes the macro Check_Confirmation to check the content of the confirm. 

If the Check_Confirmation macro takes the OK exit, the MAP process sends a Provide Roaming Number ack containing the MSRN received in the MAP_PROVIDE_ROAMING_NUMBER service confirm to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

If the MAP_PROVIDE_ROAMING_NUMBER service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a Provide Roaming Number negative response indicating the type of error to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

Negative response from HLR call handling process

If the call handling process in the HLR returns a negative response, either before or after a dialogue with the VLR to obtain a roaming number, the MAP process constructs a MAP_SEND_ROUTING_INFORMATION service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the GMSC and returns to the idle state.

Earlier version MAP Provide Roaming Number dialogue with the VLR

If the macro Receive_Open_Cnf takes the Vr exit after the MAP process has requested opening of a Provide Roaming Number dialogue with the VLR, the MAP process checks whether this is an OR interrogation (indicated by the inclusion of the OR interrogation parameter in the MAP_PROVIDE_ROAMING_NUMBER service request).

If this is not an OR interrogation, the HLR performs the earlier version MAP dialogue as specified in [51], relays the result of the dialogue to the HLR call handling process, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

If this is an OR interrogation, the MAP process sends a Provide Roaming Number negative response indicating OR not allowed to the call handling process in the HLR and waits for a response. The handling of the response from the call handling process in the HLR is described above.
Failure of Provide Subscriber Info dialogue with the VLR

If the Receive_Open_Cnf macro takes the Vr exit or the Error exit after the MAP process has requested opening of a Provide Subscriber Info dialogue with the VLR, the MAP process sends a Provide Subscriber Info negative response indicating system failure to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

Failure of Provide Roaming Number dialogue with the VLR

If the Receive_Open_Cnf macro takes the Error exit after the MAP process has requested opening of a Provide Roaming Number dialogue with the VLR, the MAP process sends a Provide Roaming Number negative response indicating system failure to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

If the MAP process receives a MAP_U_ABORT, a MAP_P_ABORT or a premature MAP_CLOSE from the MAP provider, it sends a Provide Roaming Number negative response indicating system failure to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

If the MAP process receives a MAP_NOTICE from the MAP provider, it returns a MAP_CLOSE request to the MAP provider, sends a Provide Roaming Number negative response indicating system failure to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

Earlier version MAP dialogue with the GMSC

If the macro Receive_Open_Ind takes the Vr exit, the HLR performs the earlier version MAP dialogue as specified in [51] and the process returns to the idle state.
Failure of dialogue opening with the GMSC

If the macro Receive_Open_Ind takes the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.

[image: image10.wmf]Figure 21.2/4: Process in the HLR    

                       to respond to a request for 

                       routeing information

Process SRI_HLR

21.2_4.1(3)

Signals to/from the left

are to/from the GMSC;

signals to/from the right

are to/from the VLR

unless specified otherwise

Idle

Receive_

Open_Ind

Section 25.1

Perform MAP

Vr Dialogue

Refer to the

relevant version

of GSM 09.02

Idle

Wait_For_

Service_

Indication

MAP_P_

ABORT_ind

Idle

MAP_SEND_ROUTING_INFORMATION_ind

Send 

Routeing 

Info

To HLR call handling process

Wait_For_

Call_Handling_

Response

Send

Routeing

Info ack

From HLR call 

handling process

Set result

MAP_SEND_ROUTING_INFORMATION_rsp

Idle

Send Routeing

Info negative

response

From HLR call 

handling process

Set error

MAP_

NOTICE_ind

MAP_

CLOSE_req

Idle

Idle

Vr

OK

Error


Figure 21.2/4 (sheet 1 of 3): Process SRI_HLR

[image: image11.wmf]Figure 21.2/4: Process in the HLR    

                       to respond to a request for 

                       routeing information

Process SRI_HLR

21.2_4.2(3)

Signals to/from the left

are to/from the GMSC;

signals to/from the right

are to/from the VLR

unless specified otherwise

Wait_For_

Call_Handling_

Response

Provide

Subscriber

Info

From HLR call 

handling process

MAP_OPEN_req,

MAP_PROVIDE_SUBSCRIBER_INFO_req,

MAP_DELIMITER_req

Receive_

Open_Cnf

Section 25.1

Provide

Subscriber Info 

negative response

To HLR call 

handling process

Wait_For_

Call_Handling_

Response

Wait_For_

PSI_Response

MAP_PROVIDE_SUBSCRIBER_INFO_cnf

Check_

Confirmation

Section 25.2

Provide

Subscriber

Info ack

To HLR call 

handling process

Wait_For_

Call_Handling_

Response

Provide 

Subscriber Info

negative response 

To HLR call 

handling process

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

Provide 

Subscriber Info

negative response 

To HLR call 

handling process

MAP_

NOTICE_

ind

MAP_

CLOSE_

ind

Vr, Error

OK

OK

User Error,

Provider Error, 

Data Error


Figure 21.2/4 (sheet 2 of 3): Process SRI_HLR

[image: image12.wmf]Figure 21.2/4: Process in the HLR    

                       to respond to a request for 

                       routeing information

Process SRI_HLR

21.2_4.3(3)

Signals to/from the left

are to/from the GMSC;

signals to/from the right

are to/from the VLR

unless specified otherwise

Wait_For_

Call_Handling_

Response

Provide

Roaming

Number

From HLR call 

handling process

MAP_OPEN_req,

MAP_PROVIDE_ROAMING_NUMBER_req,

MAP_DELIMITER_req

Receive_

Open_Cnf

Section 25.1

Provide Roaming

Number 

negative response

To HLR call 

handling process

Wait_For_

Call_Handling_

Response

OR

interrogation?

Perform MAP

Vr Dialogue

Refer to the

relevant version

of GSM 09.02

MAP Vr

Dialogue

Result

To HLR call 

handling process

Wait_For_

Call_Handling_

Response

Set negative

response:

OR not allowed

Provide Roaming

Number 

negative response

To HLR call 

handling process

Wait_For_

Call_Handling_

Response

Wait_For_

PRN_Response

MAP_PROVIDE_ROAMING_NUMBER_cnf

Check_

Confirmation

Section 25.2

Provide

Roaming

Number ack

To HLR call 

handling process

Wait_For_

Call_Handling_

Response

Provide Roaming 

Number

negative response 

To HLR call 

handling process

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

Provide Roaming 

Number

negative response 

To HLR call 

handling process

MAP_

NOTICE_

ind

MAP_

CLOSE_

ind

Error

Vr

No

Yes

OK

OK

User Error,

Provider Error, 

Data Error


Figure 21.2/4 (sheet 3 of 3): Process SRI_HLR

21.2.4
Process in the VLR to provide a roaming number

The MAP process in the VLR to provide a roaming number for a mobile terminating call is shown in figure 21.2/5. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context roamingNbEnquiry, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_PROVIDE_ROAMING_NUMBER service indication is received, the MAP process sends a Provide Roaming Number request to the call handling process in the VLR, and waits for a response. The Provide Roaming Number request contains the parameters received in the MAP_ PROVIDE_ROAMING_NUMBER service indication.

If the call handling process in the VLR returns a Provide Roaming Number ack, the MAP process constructs a MAP_PROVIDE_ROAMING_NUMBER service response containing the roaming number contained in the Send Routeing Info ack, constructs a MAP_CLOSE service request, sends them to the HLR and returns to the idle state.

Earlier version MAP dialogue with the HLR

If the macro Receive_Open_Ind takes the Vr exit, the VLR performs the earlier version MAP dialogue as specified in [51] and the process returns to the idle state.
Failure of dialogue opening with the HLR

If the macro Receive_Open_Ind takes the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.

Negative response from VLR call handling process

If the call handling process in the HLR returns a negative response, the MAP process constructs a MAP_PROVIDE_ROAMING_NUMBER service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the HLR and returns to the idle state.
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Figure 21.2/5: Process PRN_VLR

21.2.5
Process in the VLR to restore subscriber data

The MAP process in the HLR to restore subscriber data is shown in figure 21.2/6. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf



see clause 25.1.2;

Check_Confirmation



see clause 25.2.2;

Insert_Subs_Data_VLR


see clause 25.7.1;

Activate_Tracing_VLR


see clause 25.9.3.

Successful outcome

When the MAP process receives a Restore Data request from the data restoration process in the VLR, it requests a dialogue with the HLR whose identity is contained in the Restore Data request by sending a MAP_OPEN service request, requests data restoration using a MAP_RESTORE_DATA service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the HLR.

The VLR may receive a MAP_INSERT_SUBSCRIBER_DATA service indication from the HLR; this is handled by the macro Insert_Subs_Data_VLR as described in clause 25.7.1, and the MAP process waits for a further response from the HLR.

The VLR may receive a MAP_ACTIVATE_TRACE_MODE service indication from the HLR; this is handled by the macro Activate_Tracing_VLR as described in clause 25.9.3, and the MAP process waits for a further response from the HLR.

If the MAP process receives a MAP_RESTORE_DATA service confirm, it invokes the macro Check_Confirmation to check the content of the confirm. 

If the Check_Confirmation macro takes the OK exit, the MAP process sends a Restore Data ack containing the information received from the HLR to the data restoration process in the VLR and returns to the idle state.

Error in MAP_RESTORE_DATA confirm

If the MAP_RESTORE_DATA service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a Restore Data negative response indicating the type of error to the call handling process in the HLR, and returns to the idle state.

Earlier version MAP dialogue with the HLR

If the macro Receive_Open_Cnf takes the Vr exit, the VLR performs the earlier MAP version dialogue as specified in [51] and the process terminates.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the HLR could not be opened, the MAP process sends a negative response indicating system failure to the data restoration process in the GMSC and returns to the idle state.
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Figure 21.2/6: Process Restore_Data_VLR

21.2.6
Process in the VLR to provide subscriber information

The MAP process in the VLR to provide subscriber information for a mobile terminating call subject to CAMEL invocation is shown in figure 21.2/6. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context subscriberInfoEnquiry, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_PROVIDE_SUBSCRIBER_INFO service indication is received, the MAP process sends a Provide Subscriber Info request to the subscriber information request process in the VLR, and waits for a response. The Provide Subscriber Info request contains the parameters received in the MAP_PROVIDE_SUBSCRIBER_INFO service indication.

If the subscriber information request process in the VLR returns a Provide Subscriber Info ack, the MAP process constructs a MAP_PROVIDE_SUBSCRIBER_INFO service response containing the information contained in the Provide Subscriber Info ack, constructs a MAP_CLOSE service request, sends them to the HLR and returns to the idle state.

Failure of dialogue opening with the HLR

If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.
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Figure 21.2/7: Process PSI_VLR

21.2.7
Process in the HLR for Any Time Interrogation

The message flows for successful retrieval of subscriber information related to an any time interrogation from the CAMEL server are shown in figure 21.2/8.

gsmSCF                                        
+---+              +---+                +---+
¦SCF+--------------¦HLR+----------------¦VLR¦
+---+              +---+                +---+
  ¦MAP_ANY TIME      ¦                    ¦  
  ¦INTERROGATION     ¦                    ¦  
  +----------------->¦                    ¦  
  ¦                  ¦MAP_PROVIDE_SUBSCRI-¦  
  ¦                  ¦ BER INFORMATION    ¦  
  ¦                  +------------------->¦  
  ¦                  ¦MAP_PROVIDE_SUBSCRI-¦  
  ¦                  ¦ BER INFORMATION ack¦  
  ¦ MAP_ANY TIME    _¦<-------------------¦  
  ¦INTERROGATION ack ¦                    ¦  
  ¦<-----------------¦                    ¦  
  ¦                  ¦                    ¦  

Figure 21.2/8: Message flow for any time interrogation

The following MAP services are used to retrieve routing information:

MAP_ANY_TIME_INTERROGATION
see clause 8.11.1;

MAP_PROVIDE_SUBSCRIBER_INFO
see clause 8.11.2.

21.2.7.1
Process in the gsmSCF

Out of the scope of the MAP specification.

21.2.7.2
Process in the HLR

The MAP process in the HLR to provide subscriber information in response to an interrogation from the CAMEL server is shown in figure 21.2/8. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context anyTimeInterrogationEnquiry, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_ANY_TIME_INTERROGATION service indication is received, the MAP process sends an Any Time Interrogation request to the call handling process in the HLR (described in 3GPP TS 23.078), and waits for a response. The Any Time Interrogation request contains the parameters received in the MAP_ ANY_TIME_INTERROGATION service indication.

If the call handling process in the HLR returns an Any Time Interrogation response, the MAP process constructs a MAP_ANY_TIME_INTERROGATION service response containing the subscriber information contained in the Any Time Interrogation response, constructs a MAP_CLOSE service request, sends them to the CAMEL server and returns to the idle state.

If the call handling process in the HLR returns a Provide Subscriber Info request, the MAP process requests a dialogue with the VLR whose identity is contained in the Provide Subscriber Info request by sending a MAP_OPEN service request, requests the subscriber status using a MAP_PROVIDE_SUBSCRIBER_INFO service request, and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request.

If the macro takes the OK exit, the MAP process waits for the response from the VLR.

If the MAP process receives a MAP_PROVIDE_SUBSCRIBER_INFO service confirm, it invokes the macro Check_Confirmation to check the content of the confirm.

If the Check_Confirmation macro takes the OK exit, the MAP process sends a Provide Subscriber Info ack containing the information received in the MAP_PROVIDE_SUBSCRIBER_INFO service confirm to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

If the MAP_PROVIDE_SUBSCRIBER_INFO service confirm contains a provider error or a data error, the MAP process sends a Provide Subscriber Info negative response indicating the type of error to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

NOTE:
The 'User Error' exit from the macro Check_Confirmation is shown for formal completeness; the MAP_PROVIDE_SUBSCRIBER_INFO_cnf primitive cannot contain a user error.

Negative response from HLR call handling process

If the call handling process in the HLR returns a negative response, either before or after a dialogue with the VLR to obtain subscriber information, the MAP process constructs a MAP_ANY_TIME_INTERROGATION service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the CAMEL server and returns to the idle state.

Failure of Provide Subscriber Info dialogue with the VLR

If the Receive_Open_Cnf macro takes the Vr exit or the Error exit after the MAP process has requested opening of a Provide Subscriber Info dialogue with the VLR, the MAP process sends a Provide Subscriber Info negative response indicating system failure to the call handling process in the HLR, and waits for a response. The handling of the response from the call handling process in the HLR is described above.

Failure of dialogue opening with the CAMEL server

If the macro Receive_Open_Ind takes the Vr or Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.
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Figure 21.2/9 (sheet 1 of 2): Process ATI_HLR (New)
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Figure 21.2/9 (sheet 2 of 2): Process ATI_HLR (New)

21.2.8
Process in the GMLC for Any Time Interrogation

The message flows for successful retrieval of subscriber information related to an any time interrogation from the CAMEL server are shown in figure 21.2.8/1.





GsmSCF
(1)  ------------------------------------------------->
GMLC


(2)  <-------------------------------------------------



(3)  <-------------------------------------------------


(1)
Any Time Interrogation (gsmSCF to GMLC).

(2)
Any Time Interrogation Result (GMLC to gsmSCF).

(3)
Any Time Interrogation Error (GMLC to gsmSCF)The following MAP services are used to retrieve routing information:


-
MAP_ANY_TIME_INTERROGATION
see clause 8.11.1;

Figure 21.2.8/1

In addition, the GMLC may use Location Services specific MAP Services.

21.2.8.1
Process in the gsmSCF

The process in the gsmSCF to request location information from the GMLC is shown in figure 21.2.8/2.

The process is started with internal signal Request_Subscriber_Info_GMLC. This signal is sent by the Service Logic in the gsmSCF.

The process responds with ‘Request_Subscriber_Info_GMLC positive response’ or ‘Request_Subscriber_Info_GMLC negative response’.

21.2.8.2
Process in the GMLC

The MAP process in the GMLC to provide location information in response to a request from the gsmSCF is shown in figure 21.2.8/3.

Successful outcome

When the GMLC has successfully received the MAP Any_Time_Interrogation MAP Message, it will send an internal signal to the Location Service process in the GMLC to obtain the subscriber’s Location Information. The result received from that process is sent back to the gsmSCF, in the Any_Time_Interrogation Result MAP Message.

Unsuccessful outcome
In the case of a Provider Error received, the process will terminate.

When a User error is received from the Location Services process in the GMLC, then a User Abort is sent to the gsmSCF.

If a negative response is received from the Location Services process in the GMLC, then this response is forwarded to the gsmSCF.
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Figure 21.2.8/2: Process Request_Subscriber_Info_GMLC
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Figure 21.2.8/3: Process ATI_GMLC
21.2.x
Process in the gsmSCF

For the purposes of retrieving routeing information from the HLR, the gsmSCF takes the role of the GMSC  and follows the process specified in subclause 21.2.2.
21.3
Transfer of call handling

21.3.1
General

The message flow for successful transfer of call handling to forward a call is shown in figure 21.3/1.

Gateway                                 Visited      Forwarded-to
+---+              +---+                +---+              +---+
¦MSC+--------------¦HLR+----------------¦MSC+--------------¦L E¦
+---+              +---+                +---+              +---+
  ¦                  ¦    MAP_RESUME_CALL_¦                  ¦  
  ¦                  ¦     HANDLING       ¦                  ¦  
  ¦<-----------------+--------------------¦                  ¦  
  ¦                  ¦                    ¦                  ¦  
  ¦MAP_SEND_ROUTING_ ¦                    ¦                  ¦  
  ¦ INFORMATION      ¦                    ¦                  ¦  
  +----------------->¦                    ¦                  ¦  
  ¦                  ¦                    ¦                  ¦  
  ¦ MAP_SEND_ROUTING_¦                    ¦                  ¦  
  ¦  INFORMATION ack ¦                    ¦                  ¦  
  ¦<-----------------¦                    ¦                  ¦  
  ¦                  ¦                    ¦                  ¦  
  ¦MAP_RESUME_CALL_  ¦                    ¦                  ¦  
  ¦ HANDLING ack     ¦                    ¦                  ¦  
  +------------------+------------------->¦                  ¦  
  ¦                  ¦                    ¦                  ¦  
  ¦I_REL (note)      ¦                    ¦                  ¦  
  +------------------+------------------->¦                  ¦  
  ¦                  ¦                    ¦                  ¦  
  ¦I_IAM (note)      ¦                    ¦                  ¦  
  +------------------+--------------------+----------------->¦  
  ¦                  ¦                    ¦                  ¦  


xxx = Optional Procedure
NOTE:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

Figure 21.3/1: Message flow for transfer of call handling

If the HLR indicated in the response to the original request for routeing information that forwarding interrogation is required, the GMSC executes the Send Routeing Information procedure with the HLR to obtain forwarding information; otherwise the GMSC uses the forwarding data which were sent in the MAP_RESUME_CALL_HANDLING req/ind.

21.3.2
Process in the VMSC

The MAP process in the VMSC to retrieve routeing information for a mobile terminating call is shown in figure 21.3/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful Outcome

When the MAP process receives a Resume Call Handling request from the call handling process in the VMSC, it requests a dialogue with the GMSC whose identity is contained in the Resume Call Handling request by sending a MAP_OPEN service request, requests routeing information using a MAP_RESUME_CALL_HANDLING service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the GMSC. VMSC shall not send any duplicate data to the GMSC.

If the VMSC notices after receiving a Resume Call Handling request that the segmentation is needed the VMSC does not set the “All Information Sent” indicator. Otherwise the indicator is set and the process returns to the Wait For GMSC Response state.

If the MAP process receives a MAP_RESUME_CALL_HANDLING service confirm from the GMSC, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process checks if the “All Information Sent” indicator is set. If it is set the MAP process sends a Resume Call Handling ack to the call handling process in the VMSC and returns to the idle state. If the “All Information Sent” indicator is not set the MAP process checks if further segmentation is needed. If segmentation is needed the VMSC does not set the indicator and sends MAP_RESUME_CALL_HANDLING service request to the GMSC. Otherwise the indicator is set and the MAP_RESUME_CALL_HANDLING service request is sent to the GMSC.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the GMSC could not be opened or that the dialogue can be opened only at an earlier version, the MAP process sends an Resume Call Handling negative response indicating system failure to the call handling process in the VMSC and returns to the idle state.

Error in MAP_RESUME_CALL_HANDLING confirm

If the MAP_RESUME_CALL_HANDLING service confirm contains a user error or a provider error, the MAP process sends a Resume Call Handling negative response to the call handling process in the VMSC and returns to the idle state.

NOTE:
the 'Data Error' exit from the macro Check_Confirmation is shown for formal completeness; the result is empty, so the MAP_PROVIDE_SUBSCRIBER_INFO_cnf primitive cannot contain a data error.

Abort of GMSC dialogue

After the dialogue with the GMSC has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the GMSC may send a MAP_CLOSE indication. In either of these cases, the MAP process sends a Resume Call Handling negative response to the call handling process in the GMSC and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the GMSC, sends a Resume Call Handling negative response indicating system failure to the call handling process in the VMSC and returns to the idle state.
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Figure 21.3/2: Process RCH_VMSC

21.3.3
Process in the GMSC

The MAP process in the GMSC to handle a request for the GMSC to resume call handling is shown in figure 21.3/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context callControlTransfer, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_RESUME_CALL_HANDLING service indication is received, the MAP process checks if the “All Information Sent” indicator is set and if so it sends a Resume Call Handling request including all the stored data to the call handling process in the GMSC, and waits for a response. The Resume Call Handling request contains the parameters received in the MAP_RESUME_CALL_HANDLING service indication. If the “All Information Sent” indicator is not set, the received data is stored and the MAP process constructs an empty MAP_RESUME_CALL_HANDLING service response, sends it to the VMSC and returns to the Wait For Service Indication state.

If the call handling process in the GMSC returns a Resume Call Handling ack, the MAP process constructs a MAP_RESUME_CALL_HANDLING service response, constructs a MAP_CLOSE service request, sends them to the VMSC and returns to the idle state.

Failure of dialogue opening with the VMSC

If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.
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Figure 21.3/3: Process RCH_GMSC

21.4
Inter MSC Group Call Procedures

21.4.1
General

The message flows for successful inter MSC group call / broadcast call set-up is shown in figure 21.4/1.

Network       Anchor                          Relay                     
+---+          +---+           E              +---+                     
¦   +----------¦MSC+-----------/--------------¦MSC¦                     
¦   ¦          ¦   ¦                          ¦   ¦                     
+---+          +---+                          +---+                     
  ¦ I_IAM(note 1)¦                              ¦                       
  +------------->¦ MAP_PREPARE_GROUP CALL       ¦                       
  ¦              +----------------------------->¦                       
  ¦              ¦ MAP_PREPARE_GROUP CALL_ACK   ¦                       
  ¦              ¦<-----------------------------¦                       
  ¦              ¦ I_IAM(note 1)                ¦                       
  ¦              +----------------------------->¦                       
  ¦              ¦ MAP_SEND_GROUP CALL_END_SIGNAL                       
  ¦              ¦<-----------------------------¦                       
  ¦              ¦ I_ACM (note 1)               ¦                       
  ¦ I_ACM(note 1)¦<-----------------------------¦                       
  ¦<-------------¦                              ¦                       
  ¦              ¦ MAP_FORWARD_GROUP CALL_SIGNALLING (note 2)           
  ¦              +----------------------------->¦                       
  ¦              ¦ MAP_PROCESS_GROUP CALL_SIGNALLING (note 2)           
  ¦              ¦<-----------------------------¦                       
  ¦              ¦ MAP_SEND_GROUP CALL_END_SIGNAL_ACK                   
  ¦              +----------------------------->¦                       
  ¦              ¦                              ¦                       
  ¦              ¦                              ¦                       
  ¦ I_REL        ¦ I_REL                        ¦                       
  ¦<------------>¦<---------------------------->¦                       


NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations and ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
The MAP_FORWARD_GROUP_CALL_SIGNALLING and MAP_PROCESS_GROUP_CALL_SIGNALLING services are not applicable for voice broadcast calls.

Figure 21.4/1: Message flow for inter MSC group call / broadcast call

21.4.2
Process in the Anchor MSC

The MAP process in the Anchor MSC to retrieve and transfer information from / to the Relay MSC for VBS and VGCS calls is shown in figure 21.4/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Indication


see clause 25.2.1;

Check_Confirmation


see clause 25.2.2.

Successful Outcome

When the MAP process receives a Prepare Group Call request from the ASCI handling process in the anchor MSC, it requests a dialogue with the relay MSC whose identity is contained in the Prepare Group Call request by sending a MAP_OPEN service request, requests an Group Call number by using a MAP_PREPARE_GROUP_CALL service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the relay MSC.

If the MAP process receives a MAP_PREPARE_GROUP_CALL service confirm from the relay MSC, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process sends a Prepare Group Call ack containing the Group Call number received from the relay MSC to the ASCI handling process in the anchor MSC and waits for completion of call set-up in the relay MSC.

On receipt of a MAP_SEND_GROUP_CALL_END_SIGNAL service indication from the relay MSC the MAP process invokes the macro Check_Indication to check the content of the indication.

If the macro Check_Indication takes the OK exit, the MAP process sends a Send Group Call End Signal to the ASCI handling process in the anchor MSC and waits for uplink management signals. In this state the following events are processed:

-
Reception of a Send Group Call End Signal ack from the ASCI handling process in the anchor MSC;

-
Reception of a Forward Group Call Signalling request from the ASCI handling process in the anchor MSC;

-
Reception of a MAP_PROCESS_GROUP_CALL_SIGNALLING service indication from the relay MSC.

On reception of a Send Group Call End Signal ack from the ASCI handling process in the anchor MSC, the MAP process constructs a MAP_SEND_GROUP_CALL_END_SIGNAL service response, constructs a MAP_CLOSE service request, sends them to the relay MSC and returns to the idle state.

On reception of a Forward Group Call Signalling request from the ASCI handling process in the anchor MSC, the MAP process constructs a MAP_FORWARD_GROUP_CALL_SIGNALLING service request, sends it to the relay MSC and returns to the uplink management state.

On reception of a MAP_PROCESS_GROUP_CALL_SIGNALLING service indication from the relay MSC, the MAP process invokes the macro Check_Indication to check the content of the indication.

If the macro Check_Indication takes the OK exit, the MAP process sends a Process Group Call Signalling to the ASCI handling process in the anchor MSC and returns to the uplink management state.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the relay MSC could not be opened, the MAP process sends an Abort to the ASCI handling process and returns to the idle state.

Error in MAP_PREPARE_GROUP_CALL confirm

If the MAP_PREPARE_GROUP_CALL service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a Prepare Group Call negative response to the ASCI handling process in the anchor MSC, sends a MAP_U_ABORT request to the relay MSC and returns to the idle state.

Abort of MAP dialogue

After the dialogue with the relay MSC has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the relay MSC may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process sends an Abort to the ASCI handling process in the anchor MSC and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the relay MSC, sends an Abort to the ASCI handling process in the anchor MSC and returns to the idle state.
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21.4.3
Process in the Relay MSC

The MAP process in the Relay MSC to receive and transfer information from / to the Anchor MSC for VBS and VGCS calls is shown in figure 21.4/3. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind


see clause 25.1.2;

Check_Indication


see clause 25.2.1.

Successful Outcome

When the MAP process receives a MAP_OPEN indication with the application context groupCallControl, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_PREPARE_GROUP_CALL service indication is received, the MAP process invokes the macro Check_Indication.

If the macro takes the OK exit, the MAP process sends a Prepare Group Call request to the ASCI handling process in the relay MSC and waits for a response. The Prepare Group Call request contains the parameters received in the MAP_PREPARE_GROUP_CALL service indication.

If the ASCI handling process in the relay MSC returns a Prepare Group Call ack, the MAP process constructs a MAP_PREPARE_GROUP_CALL service response containing the information contained in the Prepare Group Call ack, constructs a MAP_DELIMITER service request, sends them to the anchor MSC and waits for the GROUP CALL END SIGNAL.

If the ASCI handling process in the relay MSC sends a Send Group Call End Signal request to the MAP process, the MAP process constructs a MAP_SEND_GROUP_CALL_END_SIGNAL service request containing the information contained in the SEND GROUP CALL End Signal request, constructs a MAP_DELIMITER service request, sends them to the anchor MSC and waits for uplink management signals. In this state the following events are processed:

-
Reception of a MAP_SEND_GROUP_CALL_END_SIGNAL service confirmation from the anchor MSC;

-
Reception of a MAP_FORWARD_GROUP_CALL_SIGNALLING service indication from the anchor MSC;

-
Reception of a Process Group Call Signalling request from the ASCI handling process in the relay MSC.

On reception of a MAP_SEND_GROUP_CALL_END_SIGNAL service confirmation from the anchor MSC, the MAP process returns to the idle state.

On reception of a MAP_FORWARD_GROUP_CALL_SIGNALLING service indication from the anchor MSC, the MAP process invokes the macro Check Indication. If the macro takes the OK exit, the MAP process sends a Forward Group Call Signalling request to the ASCI handling process in the relay MSC and waits for further uplink management signals.

On reception of a Process Group Call Signalling request from the ASCI handling process in the relay MSC, the MAP process constructs a MAP_PROCESS_GROUP_CALL_SIGNALLING service request containing the information received in the Process Group Call Signalling request, constructs a MAP_DELIMITER service request, sends them to the anchor MSC and waits for further uplink management signals.

Failure of dialogue opening with the anchor MSC

If the macro Receive_Open_Ind takes the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.

Error in MAP_PREPARE_GROUP_CALL indication

If the macro Check Indication takes the Error exit, the MAP process sends a MAP_U_ABORT request to the anchor MSC and returns to the idle state.

Negative response received from the ASCI handling process

If the ASCI handling process in the relay MSC returns a negative response to the Prepare Group Call request, the MAP process constructs a MAP_PREPARE_GROUP_CALL service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the anchor MSC and returns to the idle state.

Error in MAP_FORWARD_GROUP CALL_SIGNALLING indication

If the macro Check Indication takes the Error exit, the MAP process sends a MAP_U_ABORT request to the anchor MSC, sends an Abort to the ASCI handling process in the relay MSC ind returns to the idle state.

Abort of MAP dialogue

After the dialogue with the anchor MSC has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the anchor MSC may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process sends an Abort to the ASCI handling process in the relay MSC and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the anchor MSC, sends an Abort to the ASCI handling process in the anchor MSC and returns to the idle state.
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21.5
Allocation and modifications of resources in an SIWFS

21.5.1
General

The message flow for successful allocation and modification of resources in an SIWFS is shown in figure 21.5/1 (mobile originating call non-loop method), 21.5/2 (mobile originating call loop method) and 21.5/3 (mobile terminating call loop method).

Visited
+---+                     +-----+                     +----+
¦MSC+---------------------¦SIWFS+---------------------¦ISDN¦
+---+                     +-----+                     +----+
  ¦ MAP_PROVIDE_SIWFS_       ¦                           ¦
  ¦ NUMBER                   ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_PROVIDE_SIWFS_       ¦                           ¦
  ¦ NUMBER_ack               ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_IAM1  (note)            ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦I_IAM2  (note)              ¦
  ¦                          +-------------------------->¦
  ¦                          ¦                           ¦
  ¦                          ¦I_ACM2  (note)              ¦
  ¦                          ¦<--------------------------¦
  ¦I_ACM1  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦I_ANM2  (note)              ¦
  ¦                          ¦<--------------------------¦
  ¦I_ANM1  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY                   ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY_ack               ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY                   ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY_ack               ¦                           ¦
  ¦------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_REL1  (note)            ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_RLC1  (note)            ¦I_REL2  (note)              ¦
  ¦<-------------------------+-------------------------->¦
  ¦                          ¦                           ¦
  ¦                          ¦I_RLC2  (note)              ¦
  ¦                          ¦<--------------------------¦
  ¦ MAP_CLOSE_               ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦


xxx = Optional Procedure

NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. The Release message can be initiated either by the calling or called subscriber. For further details on the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
The number on the ISUP messages have been added to link the messages to respective signalling sequence.

NOTE 3:
The modification of SIWF resources could be initiated any time during the call either by the VMSC or the SIWFS.

Figure 21.5/1: Message flow for mobile originating call non-loop method

Visited 
+---+                     +-----+                     +----+
¦MSC+---------------------¦SIWFS+---------------------¦ISDN¦
+---+                     +-----+                     +----+
  ¦ MAP_PROVIDE_SIWFS_       ¦                           ¦
  ¦ NUMBER                   ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_PROVIDE_SIWFS_       ¦                           ¦
  ¦ NUMBER_ack               ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_IAM1  (note)            ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_IAM2  (note)            ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_IAM3  (note)             ¦                           ¦
  +--------------------------+-------------------------->¦
  ¦                          ¦                           ¦
  ¦I_ACM3  (note)             ¦                           ¦
  ¦<-------------------------+---------------------------¦
  ¦                          ¦                           ¦
  ¦I_ACM2  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ACM1  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ANM3  (note)             ¦                           ¦
  ¦<-------------------------+---------------------------¦
  ¦                          ¦                           ¦
  ¦I_ANM2  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ANM1  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY                   ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY_ack               ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY                   ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY_ack               ¦                           ¦
  ¦------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_REL1  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_RLC1  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_REL2  (note)            ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_RLC2  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_REL3  (note)             ¦                           ¦
  +--------------------------+-------------------------->¦
  ¦                          ¦                           ¦
  ¦I_RLC3  (note)             ¦                           ¦
  ¦<-------------------------+---------------------------¦
  ¦                          ¦                           ¦
  ¦ MAP_CLOSE                ¦                           ¦
  +------------------------->¦                           ¦


xxx = Optional Procedure

NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. The Release message can be initiated either by calling or called subscriber. For further details on the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
The number on the ISUP messages have been added to link the messages to respective signalling sequence.

NOTE 3:
The modification of SIWF resources could be initiated any time during the call either by the VMSC or the SIWFS.

Figure 21.5/2: Message flow for mobile originating call loop method

Visited 
+---+                     +-----+                     +----+
¦MSC+---------------------¦SIWFS+---------------------¦ISDN¦
+---+                     +-----+                     +----+
  ¦I_IAM1  (note)             ¦                           ¦
  ¦<-------------------------+---------------------------¦
  ¦                          ¦                           ¦
  ¦ MAP_PROVIDE_SIWFS_       ¦                           ¦
  ¦ NUMBER                   ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_PROVIDE_SIWFS_       ¦                           ¦
  ¦ NUMBER_ack               ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_IAM2  (note)            ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_IAM3  (note)            ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ACM3  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ACM2  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ACM1  (note)             ¦                           ¦
  ¦--------------------------+-------------------------->¦
  ¦                          ¦                           ¦
  ¦I_ANM3  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ANM2  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_ANM1  (note)             ¦                           ¦
  ¦--------------------------+-------------------------->¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY                   ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY_ack               ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY                   ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_SIWFS_SIGNALLING_    ¦                           ¦
  ¦ MODIFY_ack               ¦                           ¦
  ¦------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_REL1  (note)             ¦                           ¦
  ¦<-------------------------+---------------------------¦
  ¦                          ¦                           ¦
  ¦I_RLC1  (note)             ¦                           ¦
  +--------------------------+-------------------------->¦
  ¦                          ¦                           ¦
  ¦I_REL2  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦I_RLC2  (note)             ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦ I_REL3  (note)            ¦                           ¦
  ¦<-------------------------¦                           ¦
  ¦                          ¦                           ¦
  ¦I_RLC3  (note)             ¦                           ¦
  +------------------------->¦                           ¦
  ¦                          ¦                           ¦
  ¦ MAP_CLOSE                ¦                           ¦
  +------------------------->¦                           ¦



xxx = Optional Procedure
NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. The Release message can be initiated either by calling or called subscriber. For further details on the TUP and ISUP procedures refer to the following CCITT Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
The number on the ISUP messages have been added to link the messages to respective signalling sequence.

NOTE 3:
The modification of SIWF resources could be initiated any time during the call either by the VMSC or the SIWFS.

Figure 21.5/3: Message flow for mobile terminating call loop method

The following MAP services are used to allocate resources in an SIWFS:

MAP_PROVIDE_SIWFS_NUMBER
see clause 10.8.

The following MAP services are used to modify resources in an SIWFS:

MAP_SIWFS_SIGNALLING_MODIFY
see clause 10.9.

21.5.2
Process in the VMSC

The MAP process in the VMSC to allocate and modify resources in an SIWFS for a mobile call is shown in figure 21.5/4. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

21.5.2.1
Allocation of SIWFS resources

Successful Outcome

When the MAP process receives a Provide SIWFS Number request from the call handling process in the VMSC, it requests a dialogue with the SIWF whose identity is contained in the Provide SIWFS Number request by sending a MAP_OPEN service request, requests resources in the SIWFS using a MAP_PROVIDE_SIWFS_NUMBER service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the SIWFS.

If the MAP process receives a MAP_PROVIDE_SIWFS_NUMBER service confirm from the SIWFS, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process sends a Provide SIWFS Number ack containing the SIWFS Number received from the SIWFS to the call handling process in the VMSC and go to Wait_For_Modification state.

Earlier version MAP dialogue with the SIWFS

If the macro Receive_Open_Cnf takes the Vr exit, the MAP process sends an Abort to the call handling process in the VMSC and returns to the idle state.
Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the SIWFS could not be opened, the MAP process sends an Abort to the call handling process in the VMSC and returns to the idle state.

Error in MAP_PROVIDE_SIWFS_NUMBER confirm

If the MAP_PROVIDE_SIWFS_NUMBER service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a Provide SIWFS number negative response to the call handling process in the VMSC and returns to the idle state.

Call release

If the call handling process in the VMSC indicates that the call has been aborted, the MAP process returns to the idle state. Any response from the SIWFS will be discarded.

If the call handling process in the VMSC indicates that the traffic channel has been released (i.e. call released by a user) a MAP_CLOSE_req is sent and the process is returned to the idle state.

Abort of SIWFS dialogue

During the time an answer is expected from the SIWFS, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the SIWFS may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process sends a Provide SIWFS number negative response to the call handling process in the VMSC and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the SIWFS, sends a Provide SIWFS number negative response indicating system failure to the call handling process in the VMSC and returns to the idle state.

After the dialogue with the SIWFS has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the SIWFS may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the SIWFS, and returns to the idle state.

21.5.2.2
Modification of SIWFS resources initiated by the user

Successful Outcome

When the MAP process receives an SIWFS Signalling Modify request from the call handling process in the VMSC, it requests a dialogue with the SIWFS whose identity is contained in the SIWFS Signalling Modify request by sending a MAP_SIWFS_SIGNALLING_MODIFY service request and waits for a response from the SIWFS.

If the MAP process receives a MAP_SIWFS_SIGNALLING_MODIFY service confirm from the SIWFS, the MAP process invokes the macro Check_Confirmation to check the content of the confirm. 

If the macro Check_Confirmation takes the OK exit, the MAP process sends an SIWFS Signalling Modify ack containing the response received from the SIWFS to the call handling process in the VMSC and go to Wait_For_Modification state.

Error in MAP_SIWFS_SIGNALLING_MODIFY confirm

If the MAP_SIWFS_SIGNALLING_MODIFY service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends an SIWFS Signalling Modify negative response to the call handling process in the VMSC and go to Wait_For_Modification state.

Abort of SIWFS dialogue

During the time an answer is expected from the SIWFS, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the SIWFS may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process sends an SIWFS Signalling Modify negative response to the call handling process in the VMSC and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the SIWFS, sends an SIWFS Signalling Modify negative response indicating system failure to the call handling process in the VMSC and returns to the idle state.

21.5.2.3
Modification of SIWFS resources initiated by the SIWFS

Successful outcome

If a MAP_SIWFS_SIGNALLING_MODIFY service indication is received, the MAP process sends an SIWFS signalling modify Info request to the call handling process in the VMSC, and waits for a response. The SIWFS signalling modify request contains the parameters received in the MAP_SIWFS_SIGNALLING_MODIFY service indication.

If the call handling process in the VMSC returns an SIWFS signalling modify ack, the MAP process constructs a MAP_SIWFS_SIGNALLING_MODIFY service response contained in the Provide SIWFS Number ack, send it to the SIWFS and go to Wait_For_Modification state.

Negative response from VMSC call handling process

If the call handling process in the VMSC returns a negative response the MAP process constructs a MAP_SIWFS_SIGNALLING_MODIFY service response containing the appropriate error, send it to the SIWFS and go to Wait_For_Modification state.
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21.5.3
Process in the SIWFS

The MAP process in the SIWFS to allocate and modify SIWFS resources for a mobile call is shown in figure 21.5/5. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind


see clause 25.1.1.

Check_Confirmation


see clause 25.2.2.

21.5.3.1
Procedures for allocation of SIWFS resources

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context locInfoRetrieval, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_PROVIDE_SIWFS_NUMBER service indication is received, the MAP process sends a Provide SIWFS number Info request to the call handling process in the SIWFS, and waits for a response. The Provide SIWFS number request contains the parameters received in the MAP_PROVIDE_SIWFS_NUMBER service indication.

If the call handling process in the SIWFS returns a Provide SIWFS number ack, the MAP process constructs a MAP_PROVIDE_SIWFS_NUMBER service response containing the routing information contained in the Provide SIWFS Number ack, constructs a MAP_DELIMITER service request, sends them to the VMSC and go to Wait_For_Modification state.

Earlier version MAP dialogue with the VMSC

If the macro Receive_Open_Ind takes the Vr exit, the MAP process returns to the idle state.
Dialogue opening failure

If the macro Receive_Open_Ind takes the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.

Negative response from SIWFS call handling process

If the call handling process in the SIWFS returns a negative response the MAP process constructs a MAP_PROVIDE_SIWFS_NUMBER service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the VMSC and returns to the idle state.

Call release

If the call handling process in the SIWFS indicates that the call has been aborted, the MAP process returns to the idle state. Any response from the VMSC will be discarded.

If the call handling process in the SIWFS indicates that the traffic channel has been released (i.e. call released by a user) a MAP_CLOSE_req is sent and the process is returned to the idle state.

Abort of VMSC dialogue

After the dialogue with the VMSC has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the VMSC may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the VMSC, and returns to the idle state.

21.5.3.2
Process for modification of SIWFS resources initiated by the user

Successful outcome

If a MAP_SIWFS_SIGNALLING_MODIFY service indication is received, the MAP process sends an SIWFS signalling modify Info request to the call handling process in the SIWFS, and waits for a response. The SIWFS signalling modify request contains the parameters received in the MAP_SIWFS_SIGNALLING_MODIFY service indication.

If the call handling process in the SIWFS returns an SIWFS signalling modify ack, the MAP process constructs a MAP_SIWFS_SIGNALLING_MODIFY service response contained in the Provide SIWFS Number ack, send it to the VMSC and go to Wait_For_Modification state.

Negative response from SIWFS call handling process

If the call handling process in the SIWFS returns a negative response the MAP process constructs a MAP_SIWFS_SIGNALLING_MODIFY service response containing the appropriate error, send it to the VMSC and go to Wait_For_Modification state.

21.5.3.3
Process for modification of SIWFS resources initiated by the SIWFS

Successful Outcome

When the MAP process receives an SIWFS Signalling Modify request from the call handling process in the SIWF, it requests a dialogue with the VMSC whose identity is contained in the VMSC Signalling Modify request by sending a MAP_DELIMITER service request, requests resources in the VMSC using a MAP_SIWFS_SIGNALLING_MODIFY service request, the MAP process waits for a response from the VMSC.

If the MAP process receives a MAP_SIWFS_SIGNALLING_MODIFY service confirm from the VMSC, the MAP process invokes the macro Check_Confirmation to check the content of the confirm. 

If the macro Check_Confirmation takes the OK exit, the MAP process sends an SIWFS Signalling Modify ack containing the response received from the VMSC to the call handling process in the SIWF and go to Wait_For_Modification state.

Error in MAP_SIWFS_SIGNALLING_MODIFY confirm

If the MAP_SIWFS_SIGNALLING_MODIFY service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends an SIWFS Signalling Modify negative response to the call handling process in the SIWFS and go to Wait_For_Modification state.

Abort of SIWFS dialogue

During the time an answer is expected from the VMSC, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the VMSC may send a MAP_U_ABORT indication or a MAP_CLOSE indication. In any of these cases, the MAP process sends an SIWFS Signalling Modify negative response to the call handling process in the SIWFS and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the VMSC, sends an SIWFS Signalling Modify negative response indicating system failure to the call handling process in the SIWFS and returns to the idle state.
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21.6
Setting of Reporting State

21.6.1
General

The message flow for setting the reporting state in a stand-alone dialogue is shown in figure 21.6.1/1.

VLR

HLR


MAP_SET_REPORTING_STATE



<---------------------------------------------------------------



MAP_SET_REPORTING_STATE ack



--------------------------------------------------------------->






Figure 21.6/1: Message Flow for Setting the Reporting State

In Set Reporting State, the HLR can request a start or a stop of monitoring in the VLR.

21.6.2
Process in the HLR for Set Reporting State stand-alone

The MAP process in the HLR to set the reporting state in the VLR in a separate stand-alone dialogue is shown in figure 21.6/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful Outcome

When the MAP process receives a Start Reporting or Stop Reporting request from the CCBS application process in the HLR, it requests a dialogue with the VLR whose identity is contained in the request by sending a MAP_OPEN service request and sending the necessary information using a MAP_SET_REPORTING_STATE service request. The HLR then invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the VLR.

If the MAP process receives a MAP_SET_REPORTING_STATE service confirm from the VLR, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit and the request was for Start Reporting, the MAP process sends a positive acknowledgement containing the information received from the VLR to the CCBS application process in the HLR and returns to the idle state. In the case of Stop Reporting the CCBS application process returns to the idle state.

Failure of dialogue opening with the VLR

If the macro Receive_Open_Cnf takes the Vr exit or the Error exit, the MAP process sends (in the case of Start Reporting) a negative response to the CCBS application process in the HLR and returns to the idle state. In the case of Stop Reporting the process returns to the idle state.

Error in MAP_SET_REPORTING_STATE confirm

If the MAP_SET_REPORTING_STATE service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a negative response (in the case of Start Reporting) to the CCBS application process in the HLR and returns to the idle state. In the case of Stop Reporting the CCBS application process returns to the idle state.

Abort of VLR dialogue

After the dialogue with the VLR has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT or a MAP_U_ABORT indication. If the request was for the Start Reporting, the MAP process sends a Start Reporting negative response to the CCBS application process in the HLR and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the VLR, sends a negative response (in the case of the Start Reporting) indicating system failure to the CCBS application process in the HLR and returns to the idle state. In the case of Stop Reporting the CCBS application process returns to the idle state.
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Figure 21.6/2: Process Set_Reporting_State_HLR

21.6.3
Reporting co-ordinator process in the VLR

The MAP co-ordinating process in the VLR to handle a dialogue opened with the reporting application context is shown in figure 21.6/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind


see clause 25.1.1.

Any reporting process in the VLR starts by the VLR receiving a MAP-OPEN service indication. If that service is successful, the VLR can handle reporting indications from the HLR. Table 21.6/1 shows the co‑ordinating process' reaction on receipt of specific reporting indications from the HLR. After the relevant process is invoked, the received service indication is sent to that process.

Table 21.6/1: Relationship between received service indication and invoked process in the VLR

Service indication received
Process invoked

MAP_REMOTE_USER_FREE_ind
REMOTE_USER_FREE_VLR

MAP_SET_REPORTING_STATE_ind
SET_REPORTING_STATE_VLR

After creation of the user process the co‑ordinator relays the messages between the MAP protocol machine and the invoked process until a request or an indication for dialogue termination is received.
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Figure 21.6/3: Process Reporting_Coord_VLR

21.6.4
Process in the VLR to set the reporting state

The MAP process in the VLR to set the reporting state is shown in figure 21.6/4.

The co-ordinator opens the process. The macro Receive_Set_Reporting_State_VLR handles the receipt of the request from the HLR, and the possible response from the CCBS application process in the VLR. When the macro exits, a MAP CLOSE is sent to the HLR and the process terminates.

The macro Set_Reporting_State_VLR is defined in figure 21.6/5.

When the VLR receives a MAP_SET_REPORTING_STATE service indication, it checks whether the required monitoring state is stopped.

If the required monitoring state is stopped, the MAP process sends a Stop Reporting message to the CCBS application in the VLR, sends a MAP_SET_REPORTING_STATE response to the HLR and exits from the macro.

If the required monitoring state is started, the MAP process sends a Start Reporting message to the CCBS application in the VLR and waits for a response.

If the CCBS application sends a Start Reporting ack, the MAP process sends a MAP_SET_REPORTING_STATE response to the HLR and exits from the macro.

If the CCBS application sends a Start Reporting negative response, the MAP process translates the negative response into a MAP user error, sends a MAP_SET_REPORTING_STATE response to the HLR and exits from the macro.
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Figure 21.6/4: Process Set_Reporting_State_VLR
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Figure 21.6/5: Macro Receive_Set_Reporting_State_VLR

21.7
Status Reporting

21.7.1
General

The message flows for reporting the status of a subscriber are shown in figures 21.7/1 and 21.7/2.
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--------------------------------------------------------------->



MAP_STATUS_REPORT ack



<---------------------------------------------------------------














Figure 21.7/1: Status reporting, when monitoring continues in the VLR
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Figure 21.7/2: Status reporting, when monitoring stops

When the HLR sends a MAP_SET_REPORTING_STATE, it requests the stop of monitoring in the VLR.

21.7.2
Process in the VLR for Status Reporting

The MAP process in the VLR to send a status report to the HLR is shown in figure 21.7/3. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful Outcome

When the MAP process receives a Event Report or CCBS Call Report from the CCBS application process in the VLR, it requests a dialogue with the HLR whose identity is contained in the request by sending a MAP_OPEN service request, and requests status report using a MAP_STATUS_REPORT service request. The VLR then invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the HLR.

If the MAP process receives a MAP_STATUS_REPORT service confirm from the HLR, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process sends an Event Report ack or a CCBS Call Report ack containing the information received from the HLR to the CCBS application process in the VLR and waits for a possible instruction from the HLR to set the reporting state.

If the HLR requests the VLR to set a reporting state (in the macro Receive_Set_Reporting_State_VLR), the VLR closes the dialogue with the HLR by sending a MAP CLOSE to the HLR.

If the HLR requires monitoring in the VLR to continue, it closes the dialogue by sending a MAP_CLOSE, and the MAP process in the VLR sends Continue Monitoring message to the CCBS application process in the VLR and returns to the idle state.

Failure of dialogue opening with the HLR

If the macro Receive_Open_Cnf takes the Vr exit or the Error exit, the MAP process sends a Event Report negative response or CCBS Call Report negative response to the CCBS application process in the VLR and returns to the idle state.

Error in MAP_STATUS_REPORT confirm

If the MAP_STATUS_REPORT service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends an Event Report negative response or CCBS Call Report negative response to the CCBS application process in the VLR and returns to the idle state.

Abort of HLR dialogue in State Wait_For_HLR_Response

After the dialogue with the HLR has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process sends a Event Report or CCBS Call Report negative response to the CCBS application process in the VLR and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the HLR. The VLR sends an Event Report negative response or CCBS Call Report negative response indicating system failure to the CCBS application process in the VLR and returns to the idle state.

Abort of HLR dialogue in State Wait_For_Set_Reporting

After the dialogue with the HLR has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the VLR returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the HLR and returns to the idle state.
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Figure 21.7/3 (sheet 1 of 2): Process Send_Status_Report_VLR
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Figure 21.7/3 (sheet 2 of 2): Process Send_Status_Report_VLR

21.7.3
Process in the HLR for Status Reporting

The MAP process in the HLR to handle a status report is shown in figure 21.7/4. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Check_Confirmation


see clause 25.2.2.

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context reporting, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

The MAP process invokes the macro Receive_Status_Report_HLR to handle a MAP_STATUS_REPORT service indication; this macro is defined in figure 21.7/5. The MAP process then waits for a response from the CCBS application in the HLR.

If the MAP process receives a Stop Reporting message from the CCBS process, it sets the required monitoring state to stop, and may send a MAP_DELIMITER service request to the VLR. The HLR then invokes the macro Set_Reporting_State_HLR. After exiting the macro, the MAP process returns to the idle state.

If the MAP process receives a Continue Reporting from the CCBS process, it sends a MAP CLOSE Request to VLR and returns to the idle state.

Failure of dialogue opening with the VLR

If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

Abort of VLR dialogue in State Wait_For_Service_Indication

After the dialogue with the HLR has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication. In this case, the MAP process returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the VLR and returns to the idle state.

Macro Receive_Status_Report_HLR

The macro Receive_Status_Report_HLR is shown in figure 21.7/5.

When a MAP_STATUS_REPORT service indication is received, the HLR checks whether call report data are present.

If call report data are present, the MAP process sends a CCBS Call Report message to the CCBS application process in the HLR and waits for a response; otherwise it sends an Event Report message to the CCBS application process in the HLR and waits for a response.

If the MAP process receives a CCBS Call Report ack or Event Report ack from the CCBS application process in the HLR, it sends a MAP_STATUS_REPORT service confirm to the VLR and exits from the macro.

If the MAP process receives a CCBS Call Report negative response or Event Report negative response from the CCBS application process in the HLR, it sets the User Error according to the negative response, sends a MAP_STATUS_REPORT service confirm to the VLR and exits from the macro.

Macro Set_Reporting_State_HLR

The macro Set_Reporting_State_HLR is shown in figure 21.7/6.

The MAP process in the HLR sends a MAP_SET_REPORTING_STATE service request to the VLR and waits for a response.

If the MAP process receives a MAP_SET_REPORTING_STATE service confirm from the VLR, it invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the macro Set_Reporting_State_HLR takes the OK exit.

If the macro Check_Confirmation takes the Data error, Provider error or User error exit, the macro Set_Reporting_State_HLR takes the Error exit.

While the MAP process is waiting for a response from the VLR, the MAP provider may terminate the dialogue by sending a MAP_CLOSE, MAP_P_ABORT or MAP_U_ABORT. In this case the macro takes the Aborted exit.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the VLR and the macro takes the Aborted exit.
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Figure 21.7/4: Process Status Report_HLR
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Figure 21.7/5: Macro Receive_Status_Report_HLR
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Figure 21.7/6: Macro Set_Reporting_State_HLR

21.8
Remote User Free

21.8.1
General

The message flows for handling remote user free are shown in figures 21.8/1 and 21.8/2.
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Figure 21.8/1: Remote User Free: recall not accepted
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Figure 21.8/2: Remote User Free: recall accepted

21.8.2
Process in the HLR for Remote User Free

The MAP process in the HLR to handle Remote User Free is shown in figure 21.8/3. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful Outcome

When the MAP process receives a CCBS RUF request from the CCBS application process in the HLR, it requests a dialogue with the VLR whose identity is contained in the request by sending a MAP_OPEN service request and sending the necessary information using a MAP_REMOTE_USER_FREE service request. The HLR then invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the VLR.

If the MAP process receives a MAP_REMOTE_USER_FREE service confirm from the VLR, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process sends a CCBS RUF ack containing the information received from the VLR to the CCBS application process in the HLR and waits for a MAP_STATUS_REPORT service indication from the VLR. If in this state a MAP_CLOSE service indication is received, the MAP process returns to the idle state. If in this state a MAP_STATUS_REPORT service indication is received, further processing is described by the macro Receive_Status_Report_HLR (described in clause 21.7.3). When the macro exits, the MAP process constructs a MAP_CLOSE service request, sends it to the VLR and returns to the idle state.

Failure of dialogue opening with the VLR

If the macro Receive_Open_Cnf takes the Vr exit or the Error exit, the MAP process sends a negative response to the CCBS application process in the HLR and returns to the idle state.

Error in MAP_REMOTE_USER_FREE confirm

If the MAP_REMOTE_USER_FREE service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a CCBS RUF negative response to the CCBS application process in the HLR and returns to the idle state.

Abort of VLR dialogue

When the MAP process is waiting for a VLR response to the MAP_REMOTE_USER_FREE, the MAP service provider may abort the dialogue by issuing a MAP_CLOSE, a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process sends a CCBS RUF negative response to the CCBS application process in the HLR and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication when the MAP process is waiting for a VLR response to the MAP_REMOTE_USER_FREE, the MAP process closes the dialogue with the VLR, sends a CCBS RUF negative response indicating system failure to the CCBS application process in the HLR and returns to the idle state.

When the MAP process is waiting for a possible MAP_STATUS_REPORT from the VLR, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication when the MAP process is waiting for a possible MAP_STATUS_REPORT from the VLR, the MAP process closes the dialogue with the VLR and returns to the idle state.

If the CCBS application in the HLR decides to abort the dialogue, it sends an Abort message to the MAP process, which closes the dialogue with the VLR and returns to the idle state.
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Figure 21.8/3: Process Remote_User_Free_HLR

21.8.3
Process in the VLR for Remote User Free

The MAP process in the VLR to handle Remote User Free is shown in figure 21.8/4. The MAP process invokes a macro not defined in this clause; the definitions of this macro can be found as follows:

Check_Confirmation


see clause 25.2.2.

Successful outcome (Recall accepted)

When the MAP process receives a MAP_REMOTE_USER_FREE service indication, the VLR sends a CCBS RUF request to the CCBS application process in the VLR, and waits for a response. The request contains the parameters received in the MAP_REMOTE_USER_FREE service indication.

If the CCBS application process in the VLR returns a positive response indicating "recall accepted“, the MAP process constructs a MAP_REMOTE_USER_FREE service response and a MAP_DELIMITER service request, sends them to the VLR and waits for a CCBS Call Report message from the CCBS application process in the VLR. When the MAP process receives the CCBS Call Report from the CCBS application process in the VLR, it constructs a MAP_STATUS_REPORT service request and a MAP_DELIMITER service request, sends them to the HLR and waits for a response. If the MAP process receives a MAP_STATUS_REPORT service confirm, the VLR calls the macro Check_Confirmation. If this macro takes the OK exit, the MAP process sends a CCBS Call Report ack to the CCBS application process in the VLR and the MAP process terminates.

Successful outcome (Recall not accepted)

If the CCBS application process in the VLR returns a positive response indicating "recall not accepted“, the MAP process constructs a MAP_REMOTE_USER_FREE service response and a MAP_CLOSE service request, sends them to the HLR and terminates.

Negative response from VLR CCBS application process
If the CCBS application process in the VLR returns a negative response, the MAP process constructs a MAP_REMOTE_USER_FREE service response containing the appropriate error and a MAP_CLOSE service request, sends them to the HLR and terminates.

Failure of dialogue with the HLR

When waiting for a response or a call result from the CCBS application process in the VLR, the MAP process may receive a MAP_CLOSE service indication, a MAP_U_ABORT service indication or a MAP_P_ABORT service indication from the co-ordinating process, in which case the MAP process terminates.

When waiting for a call result from the CCBS application process in the VLR, the MAP process may receive a MAP_NOTICE indication from the co-ordinating process, in which case the MAP process constructs a MAP_CLOSE service request, sends it to the co-ordinating process and terminates.

When waiting for a response from the HLR, the MAP process may receive a MAP_CLOSE indication, a MAP_U_ABORT indication or a MAP_P_ABORT indication from the co-ordinating process, in which case the MAP process sends a CCBS Call Report negative response to the CCBS application process in the VLR and terminates.

When waiting for a response from the HLR, the MAP process may receive a MAP_NOTICE indication from the co‑ordinating process, in which case the MAP process constructs a MAP_CLOSE service request, sends it to the co‑ordinating process, sends a CCBS Call Report negative response to the CCBS application process in the VLR and terminates.

Error in MAP_STATUS_REPORT confirm

If the MAP_STATUS_REPORT service confirm contains a user error or a provider error, the MAP process sends a CCBS Call Report negative response to the CCBS application process in the VLR and terminates.
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21.9
IST Alert

21.9.1
General

The Immediate Service Termination Alert procedure is used to keep track of the call activities performed by IST subscribers and, eventually, to terminate the alerted call activities, or all the call activities related to the alerted subscriber.

The message flow for alerting and terminating the call(s) is shown in figure 21.9/1, where the MSC may be a Visited MSC or a Gateway MSC.

+-----+            C            +-----+
¦ MSC +------------+------------¦ HLR ¦
+-----+                         +-----+
¦                               ¦
¦           IST_ALERT           ¦
¦------------------------------>¦
¦                               ¦
¦         IST_ALERT ack         ¦
¦<------------------------------¦
¦                               ¦
 

Figure 21.9/1: IST Alert

21.9.2
Procedure in the MSC

The MAP process in the MSC (Visited MSC or Gateway MSC) is shown in figure 21.9/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:


Receive_Open_Cnf
see clause 25.1.2;


Check_Confirmation
see clause 25.2.2.

Successful Outcome

When the MAP process receives an IST Alert request from a call handling process in the Visited MSC or Gateway MSC, it requests a dialogue with the HLR that the subscriber belongs to, by sending a MAP_OPEN service request, a MAP_IST_ALERT service request, and a MAP_DELIMITER service request. The MSC then invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the HLR.

If the MAP process receives a MAP_IST_ALERT service confirm from the HLR, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process sends a IST Alert ack containing the information received from the HLR to the call handling process in the MSC and returns to the idle state.

Failure of dialogue opening with the HLR

If the macro Receive_Open_Cnf takes the Vr exit or the Error exit, the MAP process sends a negative response to the call handling process in the MSC, and returns to the idle state.

Error in MAP_IST_ALERT confirm

If the MAP_IST_ALERT service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a negative response to the call handling process in the MSC, and returns to the idle state.

Abort of HLR dialogue

When the MAP process is waiting for an HLR response to the MAP_ IST_ALERT, the MAP service provider may abort the dialogue by issuing a MAP_CLOSE, a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process sends a negative response to the call handling process in the MSC, and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication when the MAP process is waiting for an HLR response to the MAP_ IST_ALERT, the MAP process closes the dialogue with the HLR, sends a negative response to the call handling process in the MSC, and returns to the idle state.
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Figure 21.9/2: Process IST_Alert_MSC

21.9.3
Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:


Receive_Open_Ind
see clause 25.1.1;

Successful outcome

When the MAP process in the HLR receives a request to open a dialogue, it invokes the macro Receive_Open_Ind to check if the dialogue can be opened.

If the dialogue can be opened, and the service indication received is a MAP_IST_ALERT, the HLR then sends the IST alert indication to the call handling process in the HLR, and waits for a response.

If the call handling process in the HLR returns a positive response, the MAP process constructs a MAP_ IST_ALERT service response and a MAP_CLOSE service request, sends them to the MSC, and returns to the idle state.

Negative response from HLR call handling process

If the call handling process in the HLR returns a negative response, the MAP process constructs a MAP_IST_ALERT service response containing the appropriate error and a MAP_CLOSE service request, sends them to the MSC and returns to the idle state. 

Failure of dialogue opening in the HLR

If the macro Reeive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

Abort of MSC dialogue

If the MAP process receives a MAP_P_ABORT indication before receiving a service indication, the MAP process returns to the idle state.

When the MAP process receives a MAP_NOTICE indication before receiving a service indication, the MAP process closes the dialogue with the MSC, and returns to the idle state.

When the MAP process is waiting for the application response to the IST Alert, the MAP service provider may abort the dialogue by issuing a MAP_CLOSE, a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process returns to the idle state.
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Figure 21.9/3: Process IST_Alert_HLR

21.10
IST Command

21.10.1
General

The Immediate Service Termination Command procedure is used to terminate the call activities related to a subscriber.

The message flow for the IST Command service is shown in figure 21.10/1, where the MSC may be a Visited MSC or a Gateway MSC.

+-----+            C            +-----+
¦ HLR +------------+------------¦ MSC ¦
+-----+                         +-----+
¦                               ¦
¦          IST_COMMAND          ¦
¦------------------------------>¦
¦                               ¦
¦        IST_COMMAND ack        ¦
¦<------------------------------¦
¦                               ¦


Figure 21.10/1: IST Command

21.10.2
Procedure in the HLR

The MAP process in the HLR is shown in figure 21.10/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful Outcome

When the MAP process receives an IST Command request, it requests a dialogue with the MSC (Gateway MSC or Visited MSC), by sending a MAP_OPEN service request, a MAP_IST_COMMAND service request, and a MAP_DELIMITER service request. The HLR then invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the MSC.

If the MAP process receives a MAP_IST_COMMAND service confirm from the MSC, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.

If the macro Check_Confirmation takes the OK exit, the MAP process sends a IST Command ack containing the information received from the MSC to the call handling process in the HLR and returns to the idle state.

Failure of dialogue opening with the HLR

If the macro Receive_Open_Cnf takes the Vr exit or the Error exit, the MAP process sends a negative response to the call handling process in the HLR, and returns to the idle state.

Error in MAP_IST_COMMAND confirm

If the MAP_IST_COMMAND service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a negative response to the call handling process in the HLR, and returns to the idle state.

Abort of MSC dialogue

When the MAP process is waiting for an MSC response to the MAP_ IST_COMMAND, the MAP service provider may abort the dialogue by issuing a MAP_CLOSE, a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process sends a negative response to the call handling process in the HLR, and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication when the MAP process is waiting for an MSC response to the MAP_ IST_COMMAND, the MAP process closes the dialogue with the MSC, sends a negative response to the call handling process in the HLR, and returns to the idle state.
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Figure 21.10/2: Process IST_Command_HLR

21.10.3
Procedure in the MSC

The MAP process in the MSC is shown in figure 21.10/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:


Receive_Open_Ind
see clause 25.1.1.

Successful outcome

When the MAP process in the MSC receives a request to open a dialogue, it invokes the macro Receive_Open_Ind to check if the dialogue can be opened.

If the dialogue can be opened, and the service indication received is a MAP_IST_COMMAND, the MSC then sends the IST command indication to the call handling process in the MSC, and waits for a response.

If the call handling process in the MSC returns a positive response, the MAP process constructs a MAP_IST_COMMAND service response and a MAP_CLOSE service request, sends them to the HLR, and returns to the idle state.

Negative response from MSC call handling process

If the call handling process in the MSC returns a negative response, the MAP process constructs a MAP_IST_COMMAND service response containing the appropriate error and a MAP_CLOSE service request, sends them to the HLR and returns to the idle state.

Failure of dialogue opening in the MSC

If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

Abort of HLR dialogue

If the MAP process receives a MAP_P_ABORT indication before receiving a service indication, the MAP process returns to the idle state.

When the MAP process receives a MAP_NOTICE indication before receiving a service indication, the MAP process closes the dialogue with the HLR, and returns to the idle state.

When the MAP process is waiting for the application response to the IST Command, the MAP service provider may abort the dialogue by issuing a MAP_CLOSE, a MAP_P_ABORT or a MAP_U_ABORT indication. In this case, the MAP process returns to the idle state.
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Figure 21.10/3: Process IST_Command_MSC

*** Next Modification ***

23
Short message service procedures

…

…

23.2
The mobile originated short message transfer procedure

The mobile originated short message service procedure is used to forward short message from a mobile subscriber to a Service Centre. The mobile originated short message service procedure is shown in figure 23.2/1.

+-----+  +-----------+   +------+   +-------------+   +----+
¦ MS  ¦  ¦ Servicing ¦   ¦ VLR  ¦   ¦Interworking ¦   ¦ SC ¦
¦     ¦  ¦MSC or SGSN¦   ¦      ¦   ¦    MSC      ¦   ¦    ¦
+-----+  +-----------+   +------+   +-------------+   +----+
   ¦         1.¦             ¦              ¦           ¦   
   + - - - - ->¦           2.¦              ¦           ¦   
   ¦           +------------>¦              ¦           ¦   
   ¦           ¦ 3.          ¦              ¦           ¦   
   ¦           +<------------¦              ¦           ¦   
   ¦           ¦             ¦            4.¦           ¦   
   ¦           ¦-------------+------------->¦         5.¦   
   ¦           ¦             ¦              + - - - - ->¦   
   ¦           ¦             ¦              ¦6.         ¦   
   ¦           ¦7.           ¦              +<- - - - - ¦   
   ¦8.         +<------------+--------------¦           ¦   
   +< - - - - -¦             ¦              ¦           ¦   
   ¦           ¦             ¦              ¦           ¦   

1)
Short Message (3GPP TS 24.011 [37]).

2)
MAP_SEND_INFO_FOR_MO_SMS (*).

3)
MAP_SEND_INFO_FOR_MO_SMS_ACK (*).

4)
MAP_MO_FORWARD_SHORT_MESSAGE.

5)
Short message (3GPP TS 23.140).

6)
Short message Acknowledgement (3GPP TS 23.140).

7)
MAP_MO_FORWARD_SHORT_MESSAGE_ACK.

8)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

(*)
Messages 2) and 3) are not used by SGSN.

Figure 23.2/1: Mobile originated short message transfer

In addition the following MAP services are used:

MAP_PROCESS_ACCESS_REQUEST
(see clause 8.3); (*)

MAP_AUTHENTICATE
(see clause 8.5); (*)

MAP_SET_CIPHERING_MODE
(see clause 8.6); (*)

MAP_PROVIDE_IMSI
(see clause 8.9); (*)

MAP_CHECK_IMEI
(see clause 8.7); 

MAP_FORWARD_NEW_TMSI
(see clause 8.9); (*)

MAP_TRACE_SUBSCRIBER_ACTIVITY
(see clause 9.1); (*)

MAP_READY_FOR_SM
(see clause 12.4).

(*)
Those messages are not used by SGSN.

23.2.1
Procedure in the servicing MSC

The activation of the MAP_PROCESS_ACCESS_REQUEST service is described in the clause 25.4.1.

When receiving the short message from the A-interface, the MSC sends the MAP_SEND_INFO_FOR_MO_SMS request to the VLR. As a response the MSC will receive the MAP_SEND_INFO_FOR_MO_SMS confirmation from VLR indicating that:

-
the service ends successfully. If the MSC is not itself the IWMSC, the short message transmission towards the IWMSC is initiated using the MAP_MO_FORWARD_SHORT_MESSAGE request;

-
the service ends unsuccessfully. The error cause in the MAP_SEND_INFO_FOR_MO_SMS confirmation indicates the reason for the unsuccessful end. The mapping between MAP error causes and RP_ERROR causes is described in 3GPP TS 23.140.

If there are data errors in the MAP_SEND_INFO_FOR_MO_SMS confirmation, or there is an operation failure in MAP, the RP_ERROR cause network out of order is forwarded to the mobile station.

The MSC opens a CAMEL dialogue as specified in 3GPP TS 23.078. If the CAMEL service bars the MO SM then the failure is reported to MS.

The MSC checks the barring as follows;

-
if the short message transfer would contravene operator determined barring, the failure is reported to the CAMEL service as specified in 3GPP TS 23.078 and the call barred error with cause operator barring is returned to MS;

-
if the short message transfer would contravene the supplementary service call barring conditions, the failure is reported to the CAMEL service as specified in 3GPP TS 23.078 and the call barred error with cause barring service active is returned to MS.

If the service MAP_MO_FORWARD_SHORT_MESSAGE is started, the MSC will check whether the grouping of MAP_OPEN request and MAP_MO_FORWARD_SHORT_MESSAGE request needs segmentation. If this is the case then the MAP_OPEN request primitive shall be sent first without any associated MAP service request primitive and the dialogue confirmation must be received before the MAP_MO_FORWARD_SHORT_MESSAGE request is sent. As a response to the procedure, the servicing MSC will receive the MAP_MO_FORWARD_SHORT_MESSAGE confirmation from the IWMSC indicating that:

-
the short message has been successfully delivered to the Service Centre. The successful submission of SM is reported to the CAMEL service as specified in 3GPP TS 23.078 and the acknowledgement is sent to the mobile station;

-
one of several error cases has occurred. The mapping between MAP error causes and RP_ERROR causes is described in 3GPP TS 23.140. The failure in the SM submission is reported to the CAMEL service as specified in 3GPP TS 23.078 and the appropriate indication is provided to the mobile station.

If the procedure failed, a provider error or an abort indication is received. The RP_ERROR cause network out of order is provided to the mobile station.

If the MSC itself is the interworking MSC, the short message is forwarded to the Service Centre. In that case the service MAP_MO_FORWARD_SHORT_MESSAGE is not initiated. The acknowledgement message from the Service Centre is forwarded to the mobile station (3GPP TS 23.140, 3GPP TS 24.011 [37]).

The mobile originated short message service procedure is shown in figure 23.2/2.
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23.2.2
Procedure in the VLR

The MAP_PROCESS_ACCESS_REQUEST indication starts the MAP_PROCESS_ACCESS_REQUEST service in the VLR. The application context in the MAP_OPEN indication is mobile originated short message transfer.

If the service MAP_PROCESS_ACCESS_REQUEST is successful, the VLR waits for the next message from the MSC. When receiving the MAP_SEND_INFO_FOR_MO_SMS indication, the VLR acts as follows:

-
if there is incompatibility in the subscription check, the error teleservice not provisioned is returned to the MSC;

-
if the short message transfer would contravene Operator determined Barring (BAOC), the call barred error with cause operator barring is returned;

-
if the short message transfer would contravene the supplementary service call barring conditions (BAOC)in the VLR, the call barred error with cause barring service active is returned.

When the mobile subscriber has passed all checks, the MAP_SEND_INFO_FOR_MO_SMS response is initiated and the procedure is terminated in the VLR. The mobile originated short message transfer procedure in the VLR is shown in figure 23.2/3.
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Figure 23.2/3: Process MOSM_VLR

23.2.3
Procedure in the interworking MSC

This procedure applies only when the IWMSC is not the servicing MSC or SGSN.

When receiving a MAP_OPEN indication primitive that is not associated with any MAP service indication primitive and if the dialogue is accepted, the MAP service-user in the interworking MSC issues a MAP_DELIMITER request primitive in order to trigger the local MAP service-provider to confirm the dialogue. Then a MAP_MO_FORWARD_SHORT_MESSAGE indication shall be received.

When a MAP_MO_FORWARD_SHORT_MESSAGE indication is correctly received, the Interworking MSC invokes forwarding of the short message to the Service Centre. If invalid data content is detected, an unexpected data value error or a data missing error is returned to the servicing MSC or SGSN.

The outcome of the procedure with the Service Centre is awaited before a MAP_MO_FORWARD_SHORT_MESSAGE response is given back to the servicing MSC or SGSN:

-
if a short message is accepted by the Service Centre, an acknowledgement is sent back to the servicing MSC or SGSN;

-
if the Service Centre is not identified, the SM Delivery Failure error is returned to the servicing MSC or SGSN;

-
if the Service Centre returns an error indication, the SM Delivery Failure error is returned to the servicing MSC with the error cause and any diagnostic information received from the Service Centre;

-
if the short message cannot be forwarded to the Service Centre or the procedure towards the Service Centre fails for some reason, a system failure error is sent to the servicing MSC or SGSN.

The mobile originated short message service transfer in the IWMSC is shown in figure 23.2/4.
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Figure 23.2/4: Process MOSM_IWMSC

23.2.4
Procedure in the servicing SGSN

When receiving the short message from the MS, the SGSN acts as follows:

-
if there is incompatibility in the subscription check, the RP_ERROR cause requested facility not subscribed is provided to the mobile station;

-
the SGSN opens a CAMEL dialogue as specified in 3GPP TS 23.078. If the CAMEL service bars the MO SM then the failure is reported to MS;

-
if the short message transfer would contravene operator determined barring, , the failure is reported to the CAMEL service as specified in 3GPP TS 23.078 and the RP_ERROR cause operator determined barring is provided to the mobile station;

NOTE:
The RP_ERROR causes are described in 3GPP TS 24.011 [37].

-
if no error is detected, the short message transmission towards the IWMSC is initiated using the MAP_MO_FORWARD_SHORT_MESSAGE request.

If the service MAP_MO_FORWARD_SHORT_MESSAGE is started, the SGSN will check whether the grouping of MAP_OPEN request and MAP_MO_FORWARD_SHORT_MESSAGE request needs segmentation.

If this is the case then the MAP_OPEN request primitive shall be sent first without any associated MAP service request primitive and the dialogue confirmation must be received before the MAP_MO_FORWARD_SHORT_MESSAGE request is sent. As a response to the procedure, the servicing SGSN will receive the MAP_MO_FORWARD_SHORT_MESSAGE confirmation from the IWMSC indicating that:

-
the short message has been successfully delivered to the Service Centre. The successful submission of SM is reported to the CAMEL service as specified in 3GPP TS 23.078 and the acknowledgement is sent to the mobile station;

-
one of several error cases has occurred. The mapping between MAP error causes and RP_ERROR causes is described in 3GPP TS 23.140. The failure in SM submission is reported to the CAMEL service as specified in 3GPP TS 23.078 and the appropriate indication is provided to the mobile station.

If the procedure failed, a provider error or an abort indication is received. The RP_ERROR cause network out of order is provided to the mobile station.

The mobile originated short message service procedure is shown in figure 23.2/5.
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23.3
The mobile terminated short message transfer procedure

The mobile terminated short message transfer procedure is used for forwarding a short message or several short messages from a Service Centre to a mobile subscriber. The mobile terminated short message procedure for a single short message transfer is shown in figure 23.3/1.

+-----+ +---------++------+ +------+  +---------+   +----+
¦ MS  ¦ ¦Servicing¦¦ VLR  ¦ ¦ HLR  ¦  ¦ Gateway ¦   ¦ SC ¦
¦     ¦ ¦MSCorSGSN¦¦      ¦ ¦      ¦  ¦ MSC     ¦   ¦    ¦
+-----+ +---------++------+ +------+  +---------+   +----+
   ¦         ¦         ¦        ¦           ¦1.        ¦  
   ¦         ¦         ¦        ¦2.         +< - - - - ¦  
   ¦         ¦         ¦        +<----------¦          ¦  
   ¦         ¦         ¦        ¦         3.¦          ¦  
   ¦         ¦         ¦        +---------->¦          ¦  
   ¦         ¦4.       ¦        ¦           ¦          ¦  
   ¦         +<--------+--------+-----------¦          ¦  
   ¦         ¦       5.¦        ¦           ¦          ¦  
   ¦         +-------->¦        ¦           ¦          ¦  
   ¦         ¦6.       ¦        ¦           ¦          ¦  
   ¦7.       +<--------¦        ¦           ¦          ¦  
   +< - - - -¦         ¦        ¦           ¦          ¦  
   ¦       8.¦         ¦        ¦           ¦          ¦  
   + - - - ->¦       9.¦        ¦           ¦          ¦  
   ¦         +-------->¦        ¦           ¦          ¦  
   ¦         ¦10.      ¦        ¦           ¦          ¦  
   ¦11.      +<--------¦        ¦           ¦          ¦  
   +< - - - -¦         ¦        ¦           ¦          ¦  
   ¦      12.¦         ¦        ¦           ¦          ¦  
   + - - - ->¦         ¦        ¦        13.¦          ¦  
   ¦         +---------+--------+---------->¦       14.¦  
   ¦         ¦         ¦        ¦           + - - - - >¦

1)
Short Message (3GPP TS 23.140).

2)
MAP_SEND_ROUTING_INFO_FOR_SM.

3)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.

4)
MAP_MT_FORWARD_SHORT_MESSAGE.

5)
MAP_SEND_INFO_FOR_MT_SMS (*).

6)
MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).

7)
Page (3GPP TS 24.008 [35]).

8)
Page response (3GPP TS 24.008 [35]).

9)
MAP_PROCESS_ACCESS_REQUEST_ACK and
MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).

10)
MAP_SEND_INFO_FOR_MT_SMS_ACK (*).

11)
Short Message (3GPP TS 24.011 [37]).

12)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

13)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

14)
Short Message Acknowledgement (3GPP TS 23.140).

(*)
Messages 5), 6), 9), and 10) are not used by SGSN.

Figure 23.3/1: Mobile terminated short message service procedures

The mobile terminated short message procedure for multiple short message transfer is shown in figure 23.3/2.

+-----+ +---------++------+ +------+  +---------+   +----+ 
¦ MS  ¦ ¦Servicing¦¦ VLR  ¦ ¦ HLR  ¦  ¦ Gateway ¦   ¦ SC ¦ 
¦     ¦ ¦MSCorSGSN¦¦      ¦ ¦      ¦  ¦ MSC     ¦   ¦    ¦ 
+-----+ +---------++------+ +------+  +---------+   +----+ 
  ¦         ¦         ¦        ¦           ¦          ¦   
    ¦         ¦         ¦        ¦           ¦< - - - - ¦1. 
  ¦         ¦         ¦        +<----------¦2.        ¦   
  ¦         ¦         ¦      3.+---------->¦          ¦   
  ¦         ¦<--------+--------+-----------¦4.        ¦   
  ¦       5.¦-------->¦        ¦           ¦          ¦   
  ¦         ¦<--------¦6.      ¦           ¦          ¦   
  ¦< - - - -¦7.       ¦        ¦           ¦          ¦   
8.¦ - - - ->¦         ¦        ¦           ¦          ¦   
  ¦       9.¦-------->¦        ¦           ¦          ¦   
  ¦         ¦<--------¦10.     ¦           ¦          ¦   
  ¦< - - - -¦11.      ¦        ¦           ¦          ¦   
12¦ - - - ->¦         ¦        ¦           ¦          ¦   
  ¦      13.¦---------+--------+---------->¦          ¦   
  ¦         ¦         ¦        ¦        14.+ - - - - >¦   
     ¦         ¦         ¦        ¦           +< - - - - ¦15.
  ¦         ¦<--------+--------+-----------¦16.       ¦   
  ¦< - - - -¦17.      ¦        ¦           ¦          ¦   
18¦ - - - ->¦         ¦        ¦           ¦          ¦   
  ¦      19.¦---------+--------+---------->¦          ¦   
  ¦         ¦         ¦        ¦        20.+ - - - - >¦

1)
Short Message (3GPP TS 23.140).

2)
MAP_SEND_ROUTING_INFO_FOR_SM.

3)
MAP_SEND_ROUTING_INFO_FOR_SM_ACK.

4)
MAP_MT_FORWARD_SHORT_MESSAGE (note 1).

5)
MAP_SEND_INFO_FOR_MT_SMS (*).

6)
MAP_PAGE/MAP_SEARCH_FOR_MOBILE_SUBSCRIBER (*).

7)
Page (3GPP TS 48.008 [49]).

8)
Page response (3GPP TS 24.008 [35]).

9)
MAP_PROCESS_ACCESS_REQUEST_ACK and

MAP_SEARCH_FOR_MOBILE_SUBSCRIBER_ACK (*).

10)
MAP_SEND_INFO_FOR_MT_SMS_ACK (*).

11)
Short Message (3GPP TS 24.011 [37]).

12)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

13)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

14)
Short Message Acknowledgement (3GPP TS 23.140).

15)
Short Message (3GPP TS 23.140).

16)
MAP_MT_FORWARD_SHORT_MESSAGE (note 2).

17)
Short Message (3GPP TS 24.011 [37]).

18)
Short Message Acknowledgement (3GPP TS 24.011 [37]).

19)
MAP_MT_FORWARD_SHORT_MESSAGE_ACK.

20)
Short Message Acknowledgement (3GPP TS 23.140).

(*)
Messages 5), 6), 9), and 10) are not used by SGSN.

NOTE 1:
The More Messages To Send flag is TRUE.

NOTE 2:
The More Messages To Send flag is FALSE.

Figure 23.3/2: Mobile terminated short message procedure for multiple short message transfer

In the multiple short message transfer the service MAP_MT_FORWARD_SHORT_MESSAGE can be used several times. However, the short message transfer is always acknowledged to the Service Centre before the next short message is sent.

In addition the following MAP services are used:

MAP_PROCESS_ACCESS_REQUEST
(see clause 8.3); (*)

MAP_PAGE
(see clause 8.2); (*)

MAP_SEARCH_FOR_MS
(see clause 8.2); (*)

MAP_AUTHENTICATE
(see clause 8.5); (*)

MAP_SET_CIPHERING_MODE
(see clause 8.6); (*)

MAP_CHECK_IMEI
(see clause 8.7);

MAP_FORWARD_NEW_TMSI
(see clause 8.9); (*)

MAP_REPORT_SM_DELIVERY_STATUS
(see clause 12.3);

MAP_INFORM_SERVICE_CENTRE
see clause 12.6);

MAP_TRACE_SUBSCRIBER_ACTIVITY
(see clause 9.1); (*)

MAP_READY_FOR_SM
(see clause 12.4).

(*)
Those messages are not used by SGSN.

23.3.1
Procedure in the Servicing MSC

When initiating the dialogue with the servicing MSC, the SMS Gateway MSC must provide the IMSI of the subscriber to whom the short message is directed.

The IMSI can be included either in the Destination Reference of the MAP_OPEN indication received from the SMS Gateway MSC or in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication.

When receiving a MAP_OPEN indication primitive that is not associated with any MAP service indication primitive and if the dialogue is accepted, the MAP service-user in the servicing MSC issues a MAP_DELIMITER request primitive in order to trigger the local MAP service-provider to confirm the dialogue.

When receiving the first MAP_MT_FORWARD_SHORT_MESSAGE indication from the gateway MSC, the servicing MSC sends the MAP_SEND_INFO_FOR_MT_SMS request primitive to the VLR, if the MAP service primitive is accepted and if short message service is supported in the servicing MSC.

The MAP_MT_FORWARD_SHORT_MESSAGE indication primitive is checked by the macro "Check_Indication". If the received MAP service primitive contains errors, the service is aborted and an unexpected data value error or data missing error is returned to the GMSC.

If the MSC does not support the short message service, the service is aborted in the servicing MSC and the error "Facility Not Supported" is returned to the GMSC.

The subscriber identity information that may be included in the MAP_OPEN indication primitive and in the MAP service indication primitive is checked by the macro "Check_Subscr_Identity_For_MT_SMS" as follows.

If a Destination Reference has been received in the MAP_OPEN indication, an LMSI must be present in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication. The LMSI shall be included in the sm-RP-DA information field of the MAP_SEND_INFO_FOR_MT_SMS request sent to the VLR; the associated MAP_OPEN request must contain a Destination Reference that carries an IMSI.

Otherwise, if the IMSI is included in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication, it is mapped into the sm-RP-DA information field of the MAP_SEND_INFO_FOR_MT_SMS request that is sent to the VLR. In this case, the IMSI is not accompanied by an LMSI and neither the MAP_OPEN indication received from the gateway MSC nor the MAP_OPEN request sent to the VLR shall include a Destination Reference.

If a Destination Reference has been received in the servicing MSC and the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication does not include an LMSI or if no Destination Reference has been received and the sm-RP-DA information field does not cover an IMSI the service is aborted in the servicing MSC and the error "Unexpected Data Value" is returned to the SMS GMSC.

The following responses to the MAP_SEND_INFO_FOR_MT_SMS request may be received from the VLR:

-
unidentified subscriber or system failure error. The error code is forwarded to the GMSC;

-
absent subscriber error. The absent subscriber_SM error is forwarded to the GMSC with the absent subscriber diagnostic indication set to 'IMSI Detached';

-
unknown subscriber error. The system failure indication is provided to the GMSC;

-
data missing or unexpected data value error. The system failure indication is provided to the GMSC;

-
a provider error or an abort indication. The system failure indication is provided to the GMSC;

-
subscriber busy for MT SMS. The error code is forwarded to the GMSC;

-
paging procedure invocation (see clause 25.3) reporting the successful outcome of the procedure;

-
search procedure invocation (see clause 25.3) reporting the successful outcome of the procedure.

The result of the paging or the search procedure is processed as follows:

-
if the procedure is completed successfully, the MSC will send the MAP_PROCESS_ACCESS_REQUEST request to the VLR (see clause 25.4);

-
if the procedure is completed successfully, but the MS has no mobile terminated short message transfer capability, the procedure is terminated and SM delivery failure indication with cause "equipment not SM equipped" is provided to the GMSC;

-
if the procedure ends unsuccessfully, the termination of the procedure is awaited from the VLR. The absent subscriber_SM error is forwarded to the GMSC with the absent subscriber diagnostic indication set to 'No Paging Response', but the other error causes are reported as a system failure indication.

If the short message transfer is aborted for any reason, the dialogue with the VLR is aborted. If the procedure with the VLR is aborted by the VLR or by the provider, a system failure indication is provided to the GMSC.

The unsuccessful outcome of the MAP_PROCESS_ACCESS_REQUEST service is reported by using the system failure error to the GMSC.

When the service MAP_PROCESS_ACCESS_REQUEST is carried out, the MSC will receive the MAP_SEND_INFO_FOR_MT_SMS confirmation indicating:

-
the unsuccessful outcome of the procedure. The error indication received from the VLR is forwarded to the GMSC;

-
the successful outcome of the procedure. The MSC opens a CAMEL dialogue as specified in 3GPP TS 23.078. If the CAMEL service bars the MT SM then the failure is reported to the GMSC, and the MT SM is not delivered to the MS; otherwise, the MSC initiates forwarding of the short message to the MS.

If the primitive itself is badly formatted or data is missing, the system failure error is sent to the GMSC.

If forwarding of the short message is initiated, the MSC awaits the result before one of the following responses is sent back to the GMSC:

-
an acknowledgement if the short message has been successfully delivered to the mobile subscriber. The successful MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078;

-
an SM delivery failure error containing a parameter indicating either of the following: there is a MS protocol error or the MS memory capacity is exceeded; detailed diagnostic information (see clause 7.6.1.4) may also be carried. The failure in the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078;

-
a system failure error if the delivery procedure is aborted. The failure in the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078.
If the More Messages To Send flag was FALSE or the service MAP_MT_FORWARD_SHORT_MESSAGE ends unsuccessfully, the transaction to the gateway MSC is terminated. If the More Messages To Send flag was TRUE,  then the servicing MSC waits for the next short message from the Service Centre.

When receiving the next MAP_MT_FORWARD_SHORT_MESSAGE indication from the gateway MSC the servicing MSC will act as follows:

-
if the received primitive contains errors, then the unexpected data value error or data missing error is provided to the gateway MSC;

· The MSC opens a CAMEL dialogue as specified in 3GPP TS 23.078 for each SM. If the CAMEL service bars the MT SM, then the failure is reported to the GMSC, and the MT SM is not delivered to the MS.

-
if the More Messages To Send flag is FALSE, then the serving MSC will start the short message transfer procedure to the mobile subscriber. The successful or unsuccessful outcome of this procedure is reported to the gsmSCF as specified in 3GPP TS 23.078 and to the gateway MSC and the transaction is terminated.

-
if the More Messages To Send flag is TRUE, then the serving MSC will start the short message transfer to the mobile subscriber. If the outcome of this procedure is unsuccessful, then the SM delivery failure is reported to the gsmSCF and the the reason is reported to the gateway MSC and the procedure is terminated. If the procedure is successful, then the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078, and it is acknowledged to the gateway MSC and more short messages can be received.
· <CR editor's note: the text above aligned with the SGSN section, page 23>

The tracing procedure may be activated. It is described in detail in the clause 20.

The mobile terminated short message transfer procedure in the servicing MSC is shown in figures 23.3/3 and 23.3/4. The page and search procedures are shown in figure 25.3/1 and 25.3/2.








[image: image68.wmf]Figure 23.3/3: The mobile terminated short

message

                        service process in the

MSC

Process MTSM_VMSC

23.3_3.1(5)

NUL

L

Receive

_

Open_In

d

Figur

e

25.1/1

Dest_Ref

_

receive

d

'Store

_

Destination

_

Referenc

e'

WAIT_FOR

_

SERVICE

_

PRIMITIV

E

MAP_U_ABORT_I

nd,

MAP_P_ABORT_I

nd,

MAP_CLOSE_I

nd

NUL

L

MAP_

NOTIC

E

_Ind

MAP_

CLOS

E

_Req

'Perform

_

MAP_V1

_

Dialogu

e

NUL

L

NUL

L

MAP_

DELIMITE

R

_Ind

MAP_

DELIMITE

R

_Req

WAIT_FOR

_

SERVICE

_

PRIMITIV

E

'OK'

'Yes'

'No'

'V1'

'Error

'


Figure 23.3/3 (sheet 1 of 5): Procedure MTSM_VMSC


[image: image69.wmf]Figure 23.3/3: The mobile terminated short

message

                        service process in

the MSC

Process MTSM_VMSC

23.3_3.2(5)

WAIT_FO

R_

SERVICE

_

PRIMITIV

E

MAP_MT

_

FORWARD

_

SHORT

_

MESSAG

E

Check

_

Indicatio

n

Figure

25.2/1

See 3G

TS

23.078

CAMEL_T

_

SMS_INI

T

Result?

Set

ERROR

according to

the

gsmSCF

instructions

MT_SM

_

Transfe

r

_MS

C

Figure

23.3/4

See 3G

TS

23.078

CAMEL_T

_

SMS

_

DELIVERE

D

See 3G

TS

23.078

CAMEL_T

_

SMS

_

FAILUR

E

See 3G

TS

23.078

CAMEL_T

_

SMS

_

FAILUR

E

More_msg

_

to_sent

NULL

MAP_FORWAR

D_

SHORT_MESSAGE_

Rsp

MAP_CLOSE_R

eq

MAP_FORWAR

D_

SHORT_MESSAGE_

Rsp

MAP_DELIMETER_

Req

NULL

WAIT_FO

R

_MORE

_

MESSAGE

S

'OK'

'Error

'

Release_

SM

S

Continu

e

'OK'

'Abort

'

'Error

'

'No'

'Yes'


Figure 23.3/3 (sheet 2 of 5): Procedure MTSM_VMSC


[image: image70.wmf]Figure 23.3/3: The mobile terminated short message

                        service process in the MSC

Process MTSM_VMSC

23.3_3.3(5)

WAIT_FOR_

MORE_

MESSAGES

MAP_FORWARD_

SHORT_

MESSAGE_ind

CAMEL_T_

SMS_INIT

See 3G TS

23.078

Check_

Indication

Result?

A_RP_

_MT_DATA_

req

Set ERROR

according to the

gsmSCF instructions

WAIT_FOR_

SHORT_

MESSAGE_

CONFIRM

A_RP_

ERROR_

ind

A_RP_

ACK_ind

'SET USER

ERROR'

CAMEL_T_

SMS_

DELIVERED

See 3G TS

23.078

'More

messages

to send'

See 3G TS

23.078

CAMEL_T_

SMS_

FAILURE

MAP_FORWARD_

SHORT_MESSAGE_rsp

MAP_DELIMITER_req

MAP_FORWARD_

SHORT_MESSAGE_rsp

MAP_CLOSE_req

NULL

WAIT_FOR_

MORE_

MESSAGES

OK

Error

Continue

Release_

SMS

Yes

No


Figure 23.3/3 (sheet 3 of 5): Procedure MTSM_VMSC


[image: image71.wmf]Figure 23.3/3: The mobile terminated short message

                        service process in the MSC

Process MTSM_VMSC

23.3_3.4(5)

WAIT_FOR_MORE_MESSAGES

MAP_U_ABORT_ind

MAP_P_ABORT_ind

A_ABORT_

req

NULL

A_MM_

RELEASE

MAP_U_

ABORT_

req

MAP_NOTICE_

ind

MAP_

CLOSE_

req

A_ABORT_

req


Figure 23.3/3 (sheet 4 of 5): Procedure MTSM_VMSC


[image: image72.wmf]Figure 23.3/3: The mobile terminated short message

                        service process in the MSC

Process MTSM_VMSC

23.3_3.5(5)

WAIT_FOR_SHORT_MESSAGE

_

CONFIRM

MAP_U_ABORT_ind

MAP_P_ABORT_ind

A_ABORT_

req

NULL

A_MM_

RELEASE

MAP_U_

ABORT_

req

MAP_NOTICE_

ind

MAP_

CLOSE_

req

A_ABORT_

req

CAMEL_T_

SMS_

FAILURE

See 3G TS

23.078


Figure 23.3/3 (sheet 5 of 5): Procedure MTSM_VMSC

[image: image73.wmf]Figure 23.3/4: The mobile terminated short message

                        transfer macro in the MSC

Macrodefinition MT_SM_Transfer_MSC

23.3_4.1(3)

MT SM

supported?

Check_Subscr_

Identity_for_

MT_SMS

MAP_OPEN_req

MAP_SEND_INFO_FOR_MT_SMS_req

MAP_DELIMITER_req

Receive_

Open_

Cnf

Figure 25.1/2

'SET UE=

SYSTEM

FAILURE'

ERROR

Perform_

MAP_V1_

Dialogue

Abort

WF_PAGE

Page_MSC

Figure 25.3/1

'User_error :=

System_Failure'

ERROR

WAIT_FOR_

ANSWER_

FROM_VLR

'MT SM

CAPABILITY?'

'SET UE =

SM DELIVERY

FAILURE'

MAP_U_

ABORT_

req(VLR)

A_ABORT_

req

Process_

Access_

Request_

MSC

Figure

25.4/1

'SET UE=

System

Failure'

WAIT_FOR_

ANSWER_

FROM_VLR

Search_for_

MS_MSC

Figure 25.3/2

WAIT_FOR_

ANSWER_

FROM_VLR

'User_error :=

System_Failure'

MAP_SEND_

INFO_FOR_

MT_SMS_cnf

'SET

USER ERROR'

´SET UE=

FACILITY NOT

SUPPORTED'

Yes

OK

Error

V1

OK

Null

Error

OK

No

Yes

Error

OK

Error

OK

Null

Error

No


Figure 23.3/4 (sheet 1 of 3): Macro MT_SM_Transfer_MSC

[image: image74.wmf]Figure 23.3/4: The mobile terminated short message

                        transfer macro in the MSC

Macrodefinition MT_SM_Transfer_MSC

23.3_4.2(3)

WAIT_FOR_

ANSWER_

FROM_VLR

MAP_SEND_

_INFO_FOR_

_MT_SMS_

_cnf

Check_

Confirmation

A-RP-

-MT-DATA-

req

WAIT_FOR_

SHORT_

MESSAGE_

CONFIRM

A-RP-

ACK-ind

OK

A-RP-

ERROR-

ind

'SET USER

ERROR'

Error

'SET UE =

SYSTEM

FAILURE'

Error

'SET USER

   ERROR'

for Absent Subscriber 

User error includes 

diagnostic indication

Trace_

Subcriber_

Activity_MSC

Fig.

25.9/1

WAIT_FOR_

ANSWER_

FROM_VLR

OK

Provider Error,

Data Error

User Error


Figure 23.3/4 (sheet 2 of 3): Macro MT_SM_Transfer_MSC

[image: image75.wmf]Figure 23.3/4: The mobile terminated short message

                        transfer macro in the MSC

Macrodefinition MT_SM_Transfer_MSC

23.3_4.3(3)

WF_PAGE,

WAIT_FOR_ANSWER_FROM_VLR,

WAIT_FOR_SHORT_MESSAGE_CONFIRM

A_MM_

RELEASE_

ind

MAP_U_

ABORT_

Req to VLR



'SET UE=

System

Failure'

Error

MAP_NOTICE_

Ind from VLR

MAP_

CLOSE_Req

to VLR

A_

ABORT_

Req

MAP_NOTICE_

ind from

GMSC

MAP_

CLOSE_Req

to GMSC

MAP_U_

ABORT_

Req to VLR

A_ABORT_

Req

Abort

MAP_U_ABORT_ind from GMSC,

MAP_P_ABORT_ind from GMSC,

MAP_CLOSE_ind from GMSC

MAP_U_ABORT_ind from VLR,

MAP_P_ABORT_ind from VLR,

MAP_CLOSE_ind from VLR

A_ABORT_

req


Figure 23.3/4 (sheet 3 of 3): Macro MT_SM_Transfer_MSC

23.3.2
Procedures in the VLR

When receiving the MAP_SEND_INFO_FOR_MT_SMS indication, the VLR will act as follows:

-
the parameters and data in the primitive are checked by the macro "Check_Indication". A data failure is reported as an unexpected data value error or a data missing error depending on the nature of the failure;

-
for mobile terminated short message the mobile subscriber is identified either by the IMSI only or by the IMSI accompanied by the LMSI. The subscriber identity information that may be included in the MAP_OPEN indication primitive and in the MAP service indication primitive is checked by the macro "Check_Subscr_Identity_For_MT_SMS". In the first case, the IMSI is included in the sm-RP-DA information field and the Destination Reference must not be present in the MAP_OPEN primitive. In the latter case the IMSI must be obtained from the Destination Reference of the MAP_OPEN indication primitive and an LMSI must be present in the sm-RP-DA information field of the MAP_SEND_INFO_FOR_MT_SMS indication. If the mobile subscriber is unknown, the unidentified subscriber error is returned;

-
if the "Confirmed by HLR" indicator is set to "Not Confirmed", the unidentified subscriber error is returned;

-
if the IMSI Detached Flag is set to detached or the LA Not Allowed Flag is set to not allowed in the VLR, an absent subscriber error with the diagnostic indication set to 'IMSI Detached' is returned and the MS not reachable flag (MNRF) is set;

-
if the MAP_SEND_INFO_FOR_MT_SMS indication has passed all the tests, the VLR will initiate the paging procedure. If the location area identification is known and the "Confirmed by Radio Contact" indicator is set to "Confirmed", the MAP_PAGE service is used. Otherwise the MAP_SEARCH_FOR_MOBILE_SUBSCRIBER service is started.

The following responses to the paging procedure may be received from the MSC:

-
the MAP_SEARCH_FOR_MOBILE_SUBSCRIBER confirmation indicating a successful outcome, if the search procedure is used. After that the VLR awaits the MAP_PROCESS_ACCESS_REQUEST indication from the MSC;

-
the MAP_PAGE confirmation or MAP_SEARCH_FOR_MOBILE_SUBSCRIBER confirmation indicating unsuccessful outcome. If an absent subscriber error is received, the MS not reachable flag (MNRF) is set in the VLR. The errors are forwarded to the MSC in the MAP_SEND_INFO_FOR_MT_SMS response, the absent subscriber error is forwarded with the diagnostic indication set to 'No Paging Response for non GPRS'. If the unexpected data value, or unknown location area error is received, the system failure indication is given to the MSC; if subscriber busy for MT SMS is received, this cause is given to the MSC.

-
the MAP_PROCESS_ACCESS_REQUEST indication telling that the outcome of the service MAP_PAGE is successful.

If the paging procedure or process access request procedure or any other procedure invoked fails, the appropriate error is reported to the MSC.

If the process access request procedure is successful, the VLR will send the MAP_SEND_INFO_FOR_MT_SMS response to the MSC and the transaction is terminated in the VLR.

The mobile terminated short message transfer procedure in the VLR is shown in figure 23.3/5.
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23.3.3
Procedures in the HLR

The MAP_SEND_ROUTING_INFO_FOR_SM indication is received from the GMSC. The following error cases are reported to the GMSC in the MAP_SEND_ROUTING_INFO_FOR_SM response as an unsuccessful outcome of the procedure:

-
if the necessary parameters and data are not present in the primitive or they are badly formatted, the data missing or unexpected data value error is returned;

-
if the mobile subscriber is unknown, i.e. it cannot be identified from the MSISDN given, an unknown subscriber error is returned;

-
if the short message transfer would contravene operator determined barring, the call barred error with cause operator barring is returned;

-
if the short message transfer would contravene the « SM filtering by the HPLMN » function criteria, the call barred error with cause unauthorised Message Originator is returned (the definition of the filtering function is out of the scope of GSM specification. Filtering may be based on SM-RP-SMEA information element if received from the GMSC);

-
if the mobile subscription identified by the given MSISDN number does not include the short message service, the teleservice not provisioned error is returned;

-
if the GMSC does not support the GPRS functionality, the behaviour of the HLR depends on the following conditions:

-
if the subscriber is not a GPRS subscriber then the behaviour of the HLR shall be the same as for a subscriber only registered as non GPRS and for SMS delivery;

-
if the subscriber is a GPRS subscriber and a non-GPRS subscriber with the option « transfer of SM via the MSC when GPRS is not supported in the GMSC » then the behaviour of the HLR shall be the same as for a subscriber only registered as non GPRS and for SMS delivery;

-
if the subscriber is a GPRS subscriber and a non-GPRS subscriber with the option « transfer of SM via the SGSN when GPRS is not supported in the GMSC » or if the subscriber is a GPRS subscriber only then the behaviour of the HLR shall be the same as for the case transfer over GPRS described in MAP release 97, with the following precision: because GMSC does not support MAP release 97, the previous MAP protocol release is used. When the HLR sends the MAP_SEND_ROUTING_INFO_FOR_SM_Resp, the SGSN number is mapped to the MAP parameter « MSC number ». When the HLR sends the MAP_INFORM_SERVICE_CENTRE_resp, the MNRG status shall be mapped to the MAP parameter « mnrf-set ».

The HLR may send the MSC, SGSN or both numbers as routing information to SMS-GMSC based on the following:

A)
The subscriber may only be registered as non GPRS and for SMS delivery:

-
if the short message transfer would contravene the supplementary service barring, the call barred error with cause barring service active is returned;

-
if the location registration of the mobile subscriber shows that the VLR in the visited PLMN does not support the MT short message service, the facility not supported error is returned;

-
if no MSC identity is stored for the mobile subscriber or the "MSC Area Restricted Flag" is set or the "MS purged for non GPRS" flag is set, i.e. the MS is not reachable, the MSISDN-Alert and the SC address are included in the MWD (if possible), the flag MNRF is set and the "Absent Subscriber_SM" error is returned with the appropriate absent subscriber diagnostic indication, i.e. 'Deregistered in HLR for non GPRS ', 'Roaming Restricted' or 'MS-Purged for non GPRS '.

The priority parameter (SM_RP_PRI) is processed as follows:

-
if the priority is low (SM_RP_PRI = False) and the mobile station not reachable flag (MNRF) is set, an absent subscriber_SM error is returned. If a reason for the subscriber's absence for non GPRS is stored in the mobile not reachable reason (MNRR) in the subscriber data, then this is returned with the absent subscriber_SM error. The SC-address given in the request will be included in the MWD if possible. The service MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or not the SC address has been included in the MWD list.

-
if the priority is low (SM_RP_PRI = False), and the MNRF is clear, the routing information with MSC number is retrieved as described below;

-
if the priority is high (SM_RP_PRI = True) and the MNRF is set, the HLR will send the acknowledge primitive containing the routing information with MSC number to the gateway MSC. In addition the service MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or not the SC address is already included in the MWD list.

B)
The subscriber may only be registered as GPRS and for SMS delivery:

-
if the location registration of the mobile subscriber shows that the SGSN in the visited PLMN does not support the MT short message service, the facility not supported error is returned;

-
if no SGSN identity is stored for the mobile subscriber or the "SGSN Area Restricted Flag" is set or the "MS purged for GPRS" flag is set, i.e. the MS is not reachable, the MSISDN-Alert and the SC address are included in the MWD (if possible), the flag MNRG is set and the "Absent Subscriber_SM" error is returned with the appropriate absent subscriber diagnostic indication, i.e. 'Deregistered in HLR for GPRS', 'Roaming Restricted' or 'MS-Purged for GPRS '.

The priority parameter (SM_RP_PRI) is processed as follows:

-
if the priority is low (SM_RP_PRI = False) and the mobile station not reachable for GPRS (MNRG) flag is set, an absent subscriber_SM error is returned. If a reason for the subscriber's absence for GPRS is stored in the mobile not reachable reason (MNRR) in the subscriber data, then this is returned with the absent subscriber_SM error. The SC-address given in the request will be included in the MWD if possible. The service MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or not the SC address has been included in the MWD list.

-
if the priority is low (SM_RP_PRI = False), and the MNRG is clear, the routing information with SGSN number is retrieved as described below;

-
if the priority is high (SM_RP_PRI = True) and the MNRG is set, the HLR will send the acknowledge primitive containing the routing information with SGSN number to the gateway MSC. In addition the service MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or not the SC address is already included in the MWD list.

C)
The subscriber may be registered as non GPRS and GPRS and for SMS Delivery:

-
if the short message transfer would contravene the supplementary service barring, the behaviour is the same as for a subscriber only registered for GPRS and SMS delivery.

-
if the location registration of the mobile subscriber shows that the VLR in the visited PLMN does not support the MT short message service, the behaviour is the same as for a subscriber only registered for GPRS and SMS delivery;

-
if the location registration of the mobile subscriber shows that the SGSN in the visited PLMN does not support the MT short message service, the behaviour is the same as for a subscriber only registered for non GPRS and SMS delivery;

-
if no MSC and SGSN identities are stored for the mobile subscriber or the "MSC and SGSN Area Restricted Flags" are set or the "MS purged for non GPRS and GPRS" flags are set or a combination of these errors for non GPRS and GPRS are used, i.e. the MS is not reachable, the MSISDN-Alert and the SC address are included in the MWD (if possible), the flags MNRF and MNRG are set and the "Absent Subscriber_SM" error is returned with the appropriate absent subscriber diagnostic indication, i.e. 'Deregistered in HLR for non GPRS or GPRS', 'Roaming Restricted', 'MS-Purged for non GPRS or GPRS' or both.

The priority parameter (SM_RP_PRI) is processed as follows:

-
if the priority is low (SM_RP_PRI = False), the MNRF and MNRG are set, an absent subscriber_SM error is returned. If reasons for the subscriber's absence for non GPRS and GPRS are stored in MNRR in the subscriber data, then this is returned with the absent subscriber_SM error. The SC-address given in the request will be included in the MWD if possible. The service MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or not the SC address has been included in the MWD list.

-
if the priority is low (SM_RP_PRI = False), and the MNRF is clear and MNRG is set, the routing information with MSC number is retrieved as described below;

-
if the priority is low (SM_RP_PRI = False), and the MNRF is set and MNRG is clear, the routing information with SGSN number is retrieved as described below;

-
if the priority is low (SM_RP_PRI = False), and the MNRF and MNRG are clear, the routing information with MSC and SGSN numbers is retrieved as described below;

-
if the priority is high (SM_RP_PRI = True) and the MNRF, the MNRG or both are set, the HLR will send the acknowledge primitive containing the routeing information with both MSC and SGSN numbers to the gateway MSC. In addition the service MAP_INFORM_SERVICE_CENTRE including the parameter MW Status is invoked to indicate whether or not the SC address is already included in the MWD list.

If the MSISDN-Alert number of the mobile subscriber stored in the MWD is not the same as that received in the MAP_SEND_ROUTING_INFO_FOR_SM indication, the HLR will include in the MAP_INFORM_SERVICE_CENTRE request to the GMSC the MSISDN-Alert number stored.

The MAP_INFORM_SERVICE_CENTRE request is sent also when the MCEF, MNRF, MNRG or both are set but the routing information is still sent to the GMSC. The status of the flags is indicated in the parameter MW Status.

The routing information is included in a MAP_SEND_ROUTING_INFO_FOR_SM response as follows:

-
the IMSI will be returned to the GMSC together with the MSC, SGSN or both numbers and may be optionally accompanied by the LMSI.

-
an indication specifying which number belongs the MSC and the SGSN will be returned to the GSMC.

LMSI shall not be used in case only the SGSN number is sent by HLR.

The mobile terminated short message transfer procedure in the HLR is shown in figure 23.3/6.

[image: image79.wmf]Figure 23.3/6:     The mobile terminated short message    

                          service process in the HLR in case the  

                          subscriber is registered as non-GPRS 

                          and/or GPRS

Process Mobile_terminated_SM_HLR

23.3_6.1(5)

MAP_SEND_

ROUTING_

INFO_FOR_

SM_ind

NULL

Check_

Indication

'Subscriber

known'

'MT SM

provisioned'

'SET UE =

UNKNOWN

SUBSCRIBER'

'Operator

barring'

'SET UE = TELE-

SERVICE NOT

PROVISIONED'

SM FILTERING

BY HPLMN

FUNCTION ?

'SET UE =

CALL

BARRED'

'SET CB-

CAUSE =

OPERATOR

 BARRING'

GMSC supports

GPRS functionality?

'SET UE =

CALL BARRED'

MAP-SEND-ROUTING-

INFO-FOR-SM-rsp

MAP-CLOSE-req

'Which

subscription

?'

4

Page 3

5

Page 4

1

Page 2

'SET CB-CAUSE =

UNAUTHORISED

MESSAGE

ORIGINATOR

OK

Error

Yes

No

Yes

No

No

Yes

No

Yes

Yes

No

GPRS

non-GPRS

and

GPRS

non-GPRS


Figure 23.3/6 (sheet 1 of 5): Process Mobile_terminated_SM_HLR

[image: image80.wmf]Figure 23.3/6:     The mobile terminated short message    

                          service process in the HLR in case the  

                          subscriber is registered as non-GPRS 

                          and/or GPRS

Process Mobile_terminated_SM_HLR

23.3_6.2(5)

1

Page 1

'MT SMS

Barred'

'MT SM

supported by MSC'

'SET UE =

FACILITY NOT

SUPPORTED'

MAP_SEND_ROUTING_

_INFO_FOR_SM_rsp

MAP_CLOSE_req

'Subscriber

reachable'

'Set

MNRF'

'SET UE =

ABSENT

SUBSCRIBER'

Include appropriate

diagnostic indication

MAP_SEND_ROUTING_

INFO_FOR_SM_rsp

3

Page 5

'MNRF

set'

'sm-RP-PRI

(Priority)'

'Retrieve

routing

data'

'Set

MWStatus'

MAP_SEND_ROUTING_

INFO_FOR_SM_rsp

2

Page 5

'Retrieve

routing

data'

MAP_SEND_

ROUTING_INFO_

FOR_SM_rsp

MCEF

set

MSISDN=MSISDN-Alert

'Set MSISDN Alert'

MAP INFORM

SERVICE_CENTRE_req

MAP_CLOSE_req

MAP_CLOSE

_req

'Set

MWStatus'

'MSISDN=MSISDN-Alert'

'Set MSISDN Alert'

MAP_INFORM_

SERVICE_

CENTRE_req,

MAP_CLOSE_req

'Set UE =

Call Barred'

'Set CB-Cause =

Barring Service

Active'

7

Page 4

No

No

Yes

No

Yes

Yes

False =

Low

True=

High

No

No

No

Yes

Yes

No

Yes

Yes


Figure 23.3/6 (sheet 2 of 5): Process Mobile_terminated_SM_HLR

[image: image81.wmf]Figure 23.3/6:     The mobile terminated short message    

                          service process in the HLR in case the  

                          subscriber is registered as non-GPRS 

                          and/or GPRS

Process Mobile_terminated_SM_HLR

23.3_6.3(5)

4

Page 1

'MT SM

supported by SGSN'

'SET UE =

FACILITY NOT

SUPPORTED'

MAP_SEND_ROUTING_

_INFO_FOR_SM_rsp

MAP_CLOSE_req

'Subscriber

reachable'

'Set

MNRG'

'SET UE =

ABSENT

SUBSCRIBER'

Include appropriate

diagnostic indication

MAP_SEND_ROUTING_

INFO_FOR_SM_rsp

3

Page 5

'MNRG

set'

'sm-RP-PRI

(Priority)'

'Retrieve

routing

data'

'Set

MWStatus'

MAP_SEND_ROUTING_

INFO_FOR_SM_rsp

2

Page 5

'Retrieve

routing

data'

MAP_SEND_

ROUTING_INFO_

FOR_SM_rsp

MCEF

set

MSISDN=MSISDN-Alert

'Set MSISDN Alert'

MAP INFORM

SERVICE_CENTRE_req

MAP_CLOSE_req

MAP_CLOSE

_req

'Set

MWStatus'

'MSISDN=MSISDN-Alert'

'Set MSISDN Alert'

MAP_INFORM_

SERVICE_

CENTRE_req,

MAP_CLOSE_req

6

Page 4

No

Yes

No

Yes

Yes

False =

Low

True=

High

No

No

No

Yes

Yes

No

Yes


Figure 23.3/6 (sheet 3 of 5): Process Mobile_terminated_SM_HLR

[image: image82.wmf]Figure 23.3/6:     The mobile terminated short message    

                          service process in the HLR in case the  

                          subscriber is registered as non-GPRS 

                          and/or GPRS

Process Mobile_terminated_SM_HLR

23.3_6.4(5)

5

Page 1

'MT SMS

Barred'

'MT SM

supported in VLR'

'MT SM

supported in SGSN'

'Subscriber

reachable'

'MNRF and

MNRG set'

'MNRF

set'

'SM_RP_PRI

(Priority)'

'Set SGSN

address'

'Retrieve

routing

data'

'Set

MWStatus'

MAP_SEND_ROUTING_

INFO_FOR_SM_rsp

2

Page 5

'Set MSC and

SGSN addresses'

'MNRG

set'

'Set MSC and 

SGSN addresses'

'Retrieve

routing

data'

MAP_SEND_

ROUTING_INFO_

FOR_SM_rsp

MCEF

set

MSISDN=MSISDN-Alert

MAP_CLOSE

_req

'Set MSISDN Alert'

MAP INFORM

SERVICE_CENTRE_req

MAP_CLOSE_req

'Set

MWStatus'

'MSISDN=MSISDN-Alert'

'Set MSISDN Alert'

MAP_INFORM_

SERVICE_

CENTRE_req,

MAP_CLOSE_req

'SM_RP_PRI

(Priority)'

'Set MSC

address'

'Set MSC and

SGSN addresses'

'sm-RP-PRI

(Priority)'

'SET UE =

ABSENT

SUBSCRIBER'

Include appropriate

diagnostic indication

MAP_SEND_ROUTING_

INFO_FOR_SM_rsp

3

Page 5

'Set MNRF

and MNRG'

7

Page 2

'MT SM

supported in SGSN'

6

Page 3

'SET UE =

FACILITY NOT

SUPPORTED'

MAP_SEND_ROUTING_

_INFO_FOR_SM_rsp

MAP_CLOSE_req

4

Page 3

No

Yes

Yes

Yes

No

Yes

False = Low

True =

High

No

No

No

Yes

No

Yes

No

Yes

Yes

False = Low

True = High

Yes

False =

Low

True =

High

No

No

No

Yes

No

Yes


Figure 23.3/6 (sheet 4 of 5): Process Mobile_terminated_SM_HLR

[image: image83.wmf]Figure 23.3/6:     The mobile terminated short message    

                          service process in the HLR in case the  

                          subscriber is registered as non-GPRS 

                          and/or GPRS

Process Mobile_terminated_SM_HLR

23.3_6.5(5)

3

Pages 2,3,4

'SC

address

in MWD

list'

'Update

MWD list'

'MWD

update

failure'

'MWDStatus =

ScAddress

NotIncluded

'MSISDN

= MSISDN

Alert'

'Set

MSISDN

Alert'

MAP_INFORM_SERVICE_CENTRE_req

MAP_CLOSE_req

'MWDStatus =

ScAddress

Included'

2

Pages 2,3,4

'SC

address

in MWD

list'

MWDStatus =

ScAdress

NotIncluded'

'Set MCEF/MNRG

and/or MNRF_Status'

No

Yes

No

No

Yes

No

Yes

Yes


Figure 23.3/6 (sheet 5 of 5): Process Mobile_terminated_SM_HLR

[image: image84.wmf]Figure 23.3/11:      Procedure in the HLR to select     

                           the node (MSC or/and SGSN)    

                           to which the SMS-GMSC has

                           to send Short Message 

Procedure Select_Transfer_Nodes

23.3_11(1)

non-GPRS

Subscriber?

GPRS

supported

by HLR

GPRS

subscriber?

GPRS

supported

by GMSC

Option

Result=MSC

Result=SGSN

non-GPRS

subscriber?

Result=both

no

yes

yes

SGSN

yes

no

yes

no

no

yes

no

MSC
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23.3.4
Procedures in the gateway MSC

The short message handling function of the GMSC will request routing information when a mobile terminated short message is received from a Service Centre. The GMSC sends the MAP_SEND_ROUTING_INFO_FOR_SM request to the HLR containing the subscriber data of the mobile subscriber and the indication that the SMS-GMSC supports the GPRS functionality.

As an outcome of the procedure the MAP_SEND_ROUTING_INFO_FOR_SM confirmation is received indicating:

-
an unsuccessful event indication containing an error;


The mapping between the MAP error causes and the RP_ERROR causes is explained in 3GPP TS 23.140.

-
a successful event indication containing following parameters:

-
an IMSI optionally accompanied by an LMSI; and

-
routing addresses (servicing MSC, SGSN or both numbers).

The LMSI shall not be used in case the short message is routed towards the SGSN.

The GMSC may also receive a MAP_INFORM_SERVICE_CENTRE indication after the MAP_SEND_ROUTING_INFO_FOR_SM confirmation. The parameter MW Status in the message indicates whether or not the Service Centre address is stored in the Message Waiting Data. It also indicates the status of the MCEF , MNRF and MNRG flags in the HLR.

If the MSISDN-Alert stored in the MWD data is not the same as the one sent to the HLR, the MSISDN-Alert is received in the MAP_INFORM_SERVICE_CENTRE indication. This MSISDN number shall be transferred in a delivery failure report to the SC.

In the abnormal end or in the provider error case the system failure error is provided to the SC.

The forward short message procedure is initiated when the GMSC has obtained the routing information needed to forward a mobile terminated short message to the servicing MSC or SGSN.

If both numbers MSC and SGSN are received from HLR as routing information, the SMS-GMSC may choose which path (SGSN or MSC) first the SMS is to be transferred.

If an LMSI has been provided in the MAP_SEND_ROUTING_INFO_FOR_SM confirmation, it can be included in the sm-RP-DA information field of the first MAP_MT_FORWARD_SHORT_MESSAGE request sent to the servicing MSC. In this case, the IMSI must be included in the Destination Reference of the MAP_OPEN request. If the LMSI is not sent by the SMS Gateway MSC, the sm-RP-DA information field in the first MAP_MT_FORWARD_SHORT_MESSAGE request sent to the servicing MSC or SGSN shall contain the IMSI and the Destination Reference in the MAP_OPEN request shall not be present. The Service Centre address is sent in the parameter SM_RP_OA. The More Messages To Send flag is set to TRUE or FALSE depending on the information received from the Service Centre.

If the GMSC is the servicing MSC then the MAP service is not initiated. The procedure in the Servicing MSC is described in clause 23.3.1 and in the figure 23.3/4.

If the grouping of MAP_OPEN request and MAP_MT_FORWARD_SHORT_MESSAGE request together would need segmenting, these primitives must not be grouped together. The MAP_OPEN request primitive is sent first without any associated MAP service request primitive and the dialogue confirmation must be received before the MAP_MT_FORWARD_SHORT_MESSAGE request is sent.

As a response to the procedure, the GMSC will receive the MAP_MT_FORWARD_SHORT_MESSAGE confirmation indicating:

-
a successful forwarding of the short message. This indication is passed to the SC;

-
unsuccessful forwarding of the short message:


In case only one number (MSC or SGSN) was received from HLR as routing information, the mapping of the MAP error causes and the RP_ERROR causes is explained in 3GPP TS 23.140. The appropriate error indication is sent to the SC.


In case both numbers (MSC and SGSN) were received from HLR as routing information, the transfer of SMS is re-attempted towards the second path only when one of the following errors is received from the unsuccessful transfer over the first path:


Facility Not Supported


Unidentified Subscriber


Absent Subscriber with indication: GPRS or IMSI Detach


Unexpected Data Value


System failure


Data Missing


Subscriber Busy for MT SMS: GPRS Connection Suspended


otherwise, the mapping of the MAP error causes and the RP_ERROR causes is performed (see 3GPP TS 23.140) and the appropriate error indication is sent to the SC.


If second forwarding of short message is unsuccessful, the mapping of the MAP error causes and the RP_ERROR causes is explained in 3GPP TS 23.140. The appropriate error indications are sent to the SC.


If second forwarding of short message is successful, the successful indication is passed to the SC.

A provider error is indicated as a system failure error to the SC.

The GMSC invokes the procedure MAP_REPORT_SM_DELIVERY_STATUS, if an absent subscriber_SM, an unidentified subscriber or SM delivery failure with error cause MS memory capacity exceeded indication is received from the servicing MSC, SGSN or both, and the corresponding flags received in the MAP_INFORM_SC are not already set or the SC address is not yet included in the MWD set.

If absent subscriber diagnostic information (see 3GPP TS 23.140) is included with the absent subscriber_SM error indication then this information is relayed to the HLR using the procedure MAP_REPORT_SM_DELIVERY_STATUS. 

In case the SMS was attempted to be delivered towards the MSC and the SGSN, and both delivery failed with causes described above, the two unsuccessful SMS delivery outcomes for GPRS and non GPRS are sent to the HLR.

In case the SMS was attempted to be delivered towards the MSC and the SGSN, and the first delivery failed with causes described above and the second delivery succeeded, the unsuccessful and successful SMS delivery outcomes for GPRS and non GPRS are sent to HLR.

The gateway MSC may also invoke the procedure when the first SMS delivery was successful towards MSC, if the MNRF, MCEF flags or both were set in the HLR. 

The gateway MSC may also invoke the procedure when the first SMS delivery was successful towards SGSN, if the MNRG, MCEF flags or both were set in the HLR. 

This procedure is described in detail in clause 23.5.

Unexpected data value, system failure errors are indicated as a system failure to the SC. Other errors are indicated using appropriate cause values and diagnostic information between the GMSC and the SC as described in 3GPP TS 23.140 and 3GPP TS 24.011 [37].

The unidentified subscriber error is indicated to the SC as absent subscriber with diagnostic information set to 'Unidentified subscriber' as described in 3GPP TS 23.140.

Note that the indication, on which number belongs the SGSN and MSC, received from the HLR at routing information result (see clause 23.3.3) will enable the GMSC to map the causes received from the SGSN, MSC or both into the appropriate causes for non GPRS, GPRS or both, and send them to the SC and HLR.

If there are more short messages to send in the Service Centre and the previous short message transfer succeeded, then the gateway MSC awaits the next short message.

When receiving the next short message from the SC, the gateway MSC sets the More Messages To Send flag according to the information received and starts the service MAP_MT_FORWARD_SHORT_MESSAGE again.

If the gateway MSC is the servicing MSC, then the short message transfer to mobile subscriber is started as described in the clause 23.3.1.

The mobile terminated short message transfer procedure in the gateway MSC is shown in figure 23.3/7.
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23.3.5
Procedure in the Servicing SGSN

When initiating the dialogue with the servicing SGSN, the SMS Gateway MSC must provide the IMSI of the subscriber to whom the short message is directed.

The IMSI is included in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication.

When receiving a MAP_OPEN indication primitive that is not associated with any MAP service indication primitive and if the dialogue is accepted, the MAP service-user in the servicing SGSN issues a MAP_DELIMITER request primitive in order to trigger the local MAP service-provider to confirm the dialogue.

When receiving the first MAP_MT_FORWARD_SHORT_MESSAGE indication from the gateway MSC, the servicing SGSN performs some subscriber data checks, if the MAP service primitive is accepted and if short message service is supported in the servicing SGSN.

The MAP_MT_FORWARD_SHORT_MESSAGE indication primitive is checked by the macro "Check_Indication". If the received MAP service primitive contains errors, the service is aborted and an unexpected data value error or data missing error is returned to the GMSC.

If the SGSN does not support the short message service, the service is aborted in the servicing SGSN and the error "Facility Not Supported" is returned to the GMSC.

If the connection is GPRS suspended, the SGSN sends to the GMSC an error specifying that the GPRS connection is suspended.

The subscriber identity information that are included in the MAP service indication primitive is checked by the macro "Check_Subscr_Identity_For_MT_SMS" as follows:

If the IMSI is included in the sm-RP-DA information field of the MAP_MT_FORWARD_SHORT_MESSAGE indication, the MAP_OPEN indication received from the gateway MSC shall not include a Destination Reference.

If no Destination Reference has been received and the sm-RP-DA information field does not cover an IMSI the service is aborted in the servicing SGSN and the error "Unexpected Data Value" is returned to the GMSC.

The following outcomes from the subscriber data checks can occur in SGSN:

-
if the mobile subscriber is unknown, the unidentified subscriber error is forwarded to the GMSC;

-
if the “Confirmed by HLR” indicator is set to “Not Confirmed”, the unidentified subscriber error is forwarded to the GMSC.

-
if the GPRS Detached Flag is set to detached or the LA Not Allowed Flag is set to not allowed in the SGSN, an absent subscriber error with the diagnostic indication set to 'GPRS Detached' is forwarded to the GMSC and the MS not reachable for GPRS (MNRG) flag is set;

-
If the location area identification is known and the "Confirmed by Radio Contact" indicator is set to "Confirmed", the paging procedure is invoked (see clause 25.3).Otherwise the search procedure is invoked (see clause 25.3).

After the subscriber data checks the SGSN opens a CAMEL dialogue as specified in 3GPP TS 23.078. If the CAMEL service bars the MT SM then the failure is reported to the GMSC, and the MT SM is not delivered to MS.

The result of the paging or the search procedure is processed as follows:

-
if the procedure is completed successfully, the SGSN may trigger the Authentication, Ciphering and IMEI check procedures (see clauses 25.4 and 25.5). Then, if the procedure are completed successfully, the SGSN will send the short message to the MS;

-
if the procedure is completed successfully, but the MS has no mobile terminated short message transfer capability, the SM delivery failure indication with cause "equipment not SM equipped" is provided to the GMSC;

-
if the procedure is ended unsuccessfully because of subscriber already busy for SMS, another paging, emergency call, location updating, inter SGSN routing area update or a call set-up, the subscriber busy for MT SMS is provided to the GMSC.

-
if the procedure is ended unsuccessfully, the absent subscriber_SM error is forwarded to the GMSC with the absent subscriber diagnostic indication set to 'No Paging Response for GPRS', but if the location area is unknown, the system failure indication is provided to the GMSC.

If forwarding of the short message is initiated, the SGSN awaits the result before one of the following responses is sent back to the GMSC:

-
an acknowledgement if the short message has been successfully delivered to the mobile subscriber. The successful MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078;

-
an SM delivery failure error containing a parameter indicating either of the following: there is a MS protocol error or the MS memory capacity is exceeded; detailed diagnostic information (see clause 7.6.1.4) may also be carried. The failure in the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078;

-
a system failure error if the delivery procedure is aborted. . The failure in the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078.
If the More Messages To Send flag was FALSE or the service MAP_MT_FORWARD_SHORT_MESSAGE ends unsuccessfully, the transaction to the gateway MSC is terminated. If the More Messages To Send flag was TRUE, then the servicing SGSN waits for the next short message from the Service Centre.

When receiving the next MAP_MT_FORWARD_SHORT_MESSAGE indication from the gateway MSC the servicing SGSN will act as follows:

-
if the received primitive contains errors, the unexpected data value error or data missing error is provided to the gateway MSC;

· The SGSN opens a CAMEL dialogue as specified in 3GPP TS 23.078 for each SM. If the CAMEL service bars the MT SM then the failure is reported to the GMSC, and the MT SM is not delivered to the MS.

-
if the More Messages To Send flag is FALSE, the servicing SGSN will start the short message transfer procedure to the mobile subscriber. The successful or unsuccessful outcome of this procedure is reported to the gsmSCF as specified in 3GPP TS 23.078 and gateway MSC, and the transaction is terminated.

-
if the More Messages To Send flag is TRUE, the servicing SGSN will start the short message transfer to the mobile subscriber. If the outcome of this procedure is unsuccessful, the SM delivery failure is reported to the gsmSCF and the reason is reported to the gateway MSC and the procedure is terminated. If the procedure is successful, then the MT SM delivery is reported to the gsmSCF as specified in 3GPP TS 23.078, and it is acknowledged to the gateway MSC and more short messages can be received.

The mobile terminated short message transfer procedure in the servicing SGSN is shown in figures 23.3/9 and 23.3/10. The page and search procedures are shown in figure 25.3/1 and 25.3/2.
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*** Next Modification ***

24A
CSE control of subscriber data

24A.1
Any Time Subscription Interrogation procedure

24A.1.1
General

The message flows for successful retrieval of subscription information related to an any time interrogation from the CAMEL server are shown in figure 24A.1/1.

gsmSCF                          
+---+                      +---+
¦SCF+----------------------¦HLR+
+---+                      +---+
  ¦MAP_ANY TIME SUBSCRIPTION¦
  ¦INTERROGATION            ¦
  +------------------------>¦
  ¦MAP_ANY TIME SUBSCRIPTION¦
  ¦INTERROGATION ack_       ¦
  ¦<------------------------¦
  ¦                         ¦

Figure 24A.1/1: Message flow for any time subscription interrogation

The following MAP services are used to retrieve requested information:

MAP_ANY_TIME_SUBSCRIPTION_INTERROGATION
see clause 8.11.x.

24A.1.2
Process in the gsmSCF

Out of the scope of the MAP specification.

24A.1.3
Process in the HLR

The MAP process in the HLR to provide subscription information in response to an interrogation from the CAMEL server is shown in figure 24A.1/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context anyTimeInformationHandlng, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_ANY_TIME_SUBSCRIPTION_INTERROGATION service indication is received, the MAP process sends an Any Time Subscription Interrogation request to the call handling process in the HLR (described in 3GPP TS 23.078), and waits for a response. The Any Time Subscription Interrogation request contains the parameters received in the MAP_ANY_TIME_SUBSCRIPTION_INTERROGATION service indication.

If the call handling process in the HLR returns an Any Time Subscription Interrogation response, the MAP process constructs a MAP_ANY_TIME_SUBSCRIPTION_INTERROGATION service response containing the subscription information contained in the Any Time Subscription Interrogation response, constructs a MAP_CLOSE service request, sends them to the CAMEL server and returns to the idle state. If the MAP_ANY_TIME_ SUBSCRIPTION_INTERROGATION service response cannot be carried in a single TC-Result component, it is carried in one or more TC-Result-NL components (each sent in a TC-CONTINUE), followed by a TC-Result-L component in a TC-END message.

Negative response from HLR call handling process

If the call handling process in the HLR returns a negative response to obtain subscription information, the MAP process constructs a MAP_ANY_TIME_SUBSCRIPTION_INTERROGATION service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the CAMEL server and returns to the idle state.

Failure of dialogue opening with the CAMEL server

If the macro Receive_Open_Ind takes the Vr or Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.
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Figure 24A.1/2: Process ATSI_HLR

24A.2
Any Time Modification procedure

24A.2.1
General

The message flows for successful modification of subscriber information related to an any time modification from the CAMEL server are shown in figure 24A.2/1

gsmSCF                  á
+---+              +---+
¦SCF+--------------¦HLR¦
+---+              +---+
  ¦MAP ANY TIME      ¦ á
  ¦MODIFICATION      ¦ á
  +----------------->¦ á
  ¦MAP ANY TIME     _¦ á
  ¦MODIFICATION ack  ¦ á
  ¦<-----------------¦ á
  ¦                  ¦ á

Figure 24A.2/1: Message flow for any time modification

The following MAP services are used to modify subscription information:

MAP_ANY_TIME_MODIFICATION
see clause 8.11.x.

24A.2.2
Process in the gsmSCF

Out of the scope of the MAP specification.

24A.2.3
Process in the HLR

The MAP process in the HLR to modify subscriber information in response to a modification request from the CAMEL server is shown in figure 24A.2/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind







see clause 25.1.1;

Insert_Subs_Data_Stand_Alone_HLR


see clause 25.7.2;

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context anyTimeInfromationHandling, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_ANY_TIME_MODIFICATION service indication is received, the MAP process sends an Any Time modification request to the call handling process in the HLR (described in 3GPP TS 23.078), and waits for a response. The Any Time modification request contains the parameters received in the MAP_ ANY_TIME_ MODIFICATION service indication.

If the call handling process in the HLR returns an Any Time modification response, the MAP process constructs a MAP_ANY_TIME_ MODIFICATION service response containing the modified subscription information contained in the Any Time modification response, constructs a MAP_CLOSE service request, sends them to the CAMEL server. If the MAP_ANY_TIME_MODIFICATION service response cannot be carried in a single TC-Result component, it is carried in one or more TC-Result-NL components (each sent in a TC-CONTINUE), followed by a TC-Result-L component in a TC-END message. IF the VLR/SGSN is to be updated after the modification, the MAP_INSERT_SUBS_DATA_HLR process shall be initiated and then returns to the idle state.

Negative response from HLR call handling process

If the call handling process in the HLR returns a negative response to modify subscription information, the MAP process constructs a MAP_ANY_TIME_ MODIFICATION service response containing the appropriate error, constructs a MAP_CLOSE service request, sends them to the CAMEL server and returns to the idle state.

Failure of dialogue opening with the CAMEL server

If the macro Receive_Open_Ind takes the Vr or Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.

If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle state.
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Figure 24A.2/2: Process ATM_HLR

24A.3
Subscriber Data Modification Notification procedure

24A.3.1
General

The Subscriber Data Modification Notification procedure is used to notify a gsmSCF about the modification of subscriber data.

The stage 2 specification for Subscriber Data Modification Notification is in 3GPP TS 23.078. The interworking between the MAP signalling procedures and the Subscriber Data Modification Notification procedures for each entity (HLR, gsmSCF) is shown by the transfer of signals between these procedures.

The following services are used:





HLR

gsmSCF


(1)  ------------------------------------------------->







(2)  <-------------------------------------------------






(1)
MAP-NOTE_SUBSCRIBER_DATA_MODIFIED (HLR to gsmSCF).

(2)
MAP-NOTE_SUBSCRIBER_DATA_MODIFIED-ACK (gsmSCF to HLR).

Figure 24A.3/1: Interfaces and services for subscriber data modification notification

24A.3.2
Processes in the MAP Entities

The text in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the SDL diagrams.

24A.3.2.1
Process in the HLR

The MAP process in the HLR to send modified data to the gsmSCF is shown in figure 24A.3/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf


see clause 25.1.2;

Check_Confirmation


see clause 25.2.2.

Successful Outcome
When the MAP process receives a Notify Subscriber Data Change request from the process in the HLR, it requests a dialogue with the gsmSCF whose identity is contained in the Note Subscriber Data Modified request by sending a MAP_OPEN service request, notifies modified subscriber data to the gsmSCF using a MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the gsmSCF.
If the HLR notices after receiving a Notify Subscriber Data Change request that the segmentation is needed the HLR does not set the “All Information Sent” indicator. Otherwise the indicator is set and the process returns to the Wait for SCF response state.

If the MAP process receives a MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service confirm from the gsmSCF, the MAP process invokes the macro Check_Confirmation to check the content of the confirm.
If the macro Check_Confirmation takes the OK exit, the MAP process checks if the “All Information Sent” indicator is set. If it is set the MAP process sends a Notify Subscriber Data Modified ack to the process in the HLR and returns to the idle state. If the “All Information Sent” indicator is not set the MAP process checks if the further segmentation is needed. If segmentation is needed the HLR does not set the indicator and sends MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service request to the gsmSCF. Otherwise the indicator is set and the MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service request is sent to the gsmSCF.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the gsmSCF could not be opened or that the dialogue can be opened only at an earlier version, the MAP process sends a Notify Subscriber Data Modified negative response indicating system failure to the process in the HLR and returns to the idle state.

Error in MAP_NOTE_SUBSCRIBER_DATA_MODIFIED confirm

If the MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service confirm contains a user error or a provider error, the MAP process sends a Notify Subscriber Data Change negative response to the process in the HLR and returns to the idle state.

Abort of gsmSCF dialogue

After the dialogue with the gsmSCF has been established, the MAP service provider may abort the dialogue by issuing a MAP_P_ABORT indication, or the gsmSCF may send a MAP_CLOSE indication. In either of these cases, the MAP process sends a Notify Subscriber Data Change negative response to the process in the HLR and returns to the idle state.

If the MAP provider indicates a protocol problem by sending a MAP_NOTICE indication, the MAP process closes the dialogue with the gsmSCF, sends a Notify Subscriber Data Change negative response indicating system failure to the  process in the HLR and returns to the idle state.
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Figure 24A.3/2 Process Subscriber_Data_Modification_Notification_HLR (sheet 1 of 1)

24A.3.2.2
Process in the gsmSCF

The MAP process in the gsmSCF to handle a notification to the gsmSCF of change of subscriber data resume is shown in figure 24A.3/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind


see clause 25.1.1;

Successful outcome

When the MAP process receives a MAP_OPEN indication with the application context noteSubscriberDataModified, it checks it by invoking the macro Receive_Open_Ind.

If the macro takes the OK exit, the MAP process waits for a service indication.

If a MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service indication is received, the MAP process checks if the “All Information Sent” indicator is set and if so it sends a Subscriber Data Changed request including all the stored data to the process in the gsmSCF, and waits for a response. The Subscriber Data Changed request contains the parameters received in the MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service indication. If the “All Information Sent” indicator is not set, the received data is stored and the MAP process constructs an empty MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service response, sends it to the HLR and returns to the Wait for response state.

If the process in the gsmSCF returns a negative response, the MAP process constructs a MAP_NOTE_SUBSCRIBER_DATA_MODIFIED service response, constructs a MAP_CLOSE service request, sends them to the HLR and returns to the idle state.

Failure of dialogue opening with the HLR
If the macro Receive_Open_Ind takes the Vr exit or the Error exit, the MAP process returns to the idle state.

If the MAP provider sends a MAP_P_ABORT while the MAP process is waiting for a service indication, the MAP process returns to the idle state.
If the MAP provider sends a MAP_NOTICE while the MAP process is waiting for a service indication, the MAP process sends a MAP_CLOSE request to terminate the dialogue and returns to the idle.
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Figure 24A.3/3: Process Subscriber_Data_Modification_Notification_gsmSCF (sheet 1 of 1)
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25
General macro description

…

…

25.7
Insert Subscriber Data Macros

25.7.1
Macro Insert_Subs_Data_VLR

This macro describes the reception of the InsertSubscriberData service indication. This macro is used by any procedure that triggers the reception of subscriber data (e.g. Update Location or Restore Data).

If the VLR does not support any basic or supplementary service or the network feature Operator Determined Barring, or there is a problem with Regional Subscription Data then it reports it to the HLR.

If the entire MSC area is restricted due to regional subscription this is reported to the HLR.

The SDL diagram is shown in figure 25.7/1.
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Figure 25.7/1: Macro Insert_Subs_Data_VLR

25.7.2
Process Insert_Subs_Data_Stand_Alone_HLR

This process is used by HLR to transfer subscriber data to VLR or to SGSN in a stand alone mode, i.e. in its own dialogue. This is done whenever a change of subscriber data is performed either by the operator or by the subscriber and this change has to be reported to VLR or to SGSN.

The process, after opening the dialogue with VLR or with SGSN, sends as many requests of the InsertSubscriberData service as necessary to transfer the subscriber data. The call to the process "Send_Insert_Subs_Data" (see clause 25.7.4) is meant to describe two possible behaviours of the HLR when more than one service request has to be sent:

-
either the HLR handles the requests and the confirmations in parallel; or

-
the HLR sends every request after receiving the confirmation to the previous one.

The macros "Wait_for_Insert_Subs_Data_Cnf" and “Wait_for_Insert_GPRS_Subs_Data_Cnf” (see clauses 25.7.3 and 25.7.6) are also called in order to handle every single confirmation.

If the result of a primitive received from the VLR or from the SGSN is unsuccessful, the HLR may initiate re-attempts; the number of repeat attempts and the time in between are HLR operator options, depending on the error returned by the VLR or by the SGSN.

If certain services required for a subscriber are not supported by the VLR or by the SGSN (e.g. Advice of Charge Charging Level), this may result in one of the following outcomes:

-
the HLR stores and sends "Roaming Restriction Due To Unsupported Feature" in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. If "Roaming Restriction Due To Unsupported Feature" is stored in the HLR, the "MSC Area Restricted Flag" shall be set to "restricted". This will prevent MT calls, MT SM and MT USSD from being forwarded to the MSC/VLR.

-
the HLR stores and sends other induced subscriber data (e.g. a specific barring program) in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. This will cause rejection of mobile originated service requests, except emergency calls.

-
the HLR stores and sends "Roaming Restricted In SGSN Due To Unsupported Feature" in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. If "Roaming Restricted In SGSN Due To Unsupported Feature" is stored in the HLR, the "SGSN Area Restricted Flag" shall be set to "restricted". This will prevent MT SM from being forwarded to the SGSN and Network Requested PDP-Context activation.

When the VLR receives regional subscription data (Zone Code List) it may respond with "MSC Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response. In this case the "MSC Area Restricted Flag" shall be set to "restricted" in the HLR. This will prevent MT calls, MT SM and MT USSD from being forwarded to the MSC/VLR.

When the SGSN receives regional subscription data (Zone Code List) it may respond with "SGSN Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response. In this case the "SGSN Area Restricted Flag" shall be set to "restricted" in the HLR. This will prevent MT SM from being forwarded to the SGSN and Network Requested PDP-Context activation.

If subscriber data for CAMEL Phase 2 or 3 services are sent to a VLR which does not support CAMEL Phase 2 or 3, the service behaviour may be unpredictable or incorrect. The HLR therefore needs to ensure that at the conclusion of a stand alone Insert Subscriber data procedure that the data in the VLR do not require a capability that the VLR does not have. Possible mechanisms to ensure this are described in 3GPP TS 23.078. 

The HLR should send a Forwarded-to number which is not in E.164 international format to the VLR only when the HLR has ascertained that the VLR supports CAMEL Phase 2 or 3. Thus, the ISD message containing the Forwarded-to number which is not in E.164 international format shall be sent to the VLR only if the HLR previously received confirmation from the VLR at Location Update that CAMEL Phase 2 or 3 is supported.

A Forwarded-to number in non-international E.164 format shall only be sent from an HLR to a VLR if the VLR supports CAMEL Phase 2, or a subsequent version of CAMEL.

If the HLR does not store "Roaming Restriction Due To Unsupported Feature" as a consequence of the stand alone Insert Subscriber Data procedure and the HLR does not receive "MSC Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response and "Roaming Restriction Due To Unsupported Feature" has not been stored in the HLR in the course of a previous subscriber data retrieval procedure, the "MSC Area Restricted Flag" in the HLR shall be set to "not restricted".

If the HLR does not store "Roaming Restricted In SGSN Due To Unsupported Feature" as a consequence of the stand alone Insert Subscriber Data procedure and the HLR does not receive "SGSN Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response and "Roaming Restricted In SGSN Due To Unsupported Feature" has not been stored in the HLR in the course of a previous subscriber data retrieval procedure, the "SGSN Area Restricted Flag" in the HLR shall be set to "not restricted".

The SDL diagram of process between HLR and VLR is shown in figure 25.7/2;

The SDL diagram of process between HLR and SGSN is shown in figure 25.7/5.
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25.7.3
Macro Wait_for_Insert_Subs_Data_Cnf

This macro is used by any process or macro that describes the handling of the reception of the Insert_Subscriber_Data service in HLR that is coming from VLR (e.g. Update Location or Restore Data).

If the VLR reports the non-support of some basic or supplementary service or the network feature Operator Determined Barring then three actions are possible:

-
to ignore the information received;

-
to replace the not supported service;

-
or to perform any other internal action.

The SDL diagram is shown in figure 25.7/3.
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Figure 25.7/3: Macro Wait_for_Insert_Subs_Data_Cnf

25.7.4
Process Send_Insert_Subs_Data

This process is used by any process or macro where the Insert_Subscriber_Data request is sent to VLR or to SGSN.

The SDL diagram is shown in figure 25.7/4.
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25.7.5
Macro Insert_Subs_Data_SGSN

This macro describes the reception of the InsertSubscriberData service indication. This macro is used by any procedure that triggers the reception of subscriber data (e.g. Update GPRS Location ).

If the SGSN does not support any basic or the network feature Operator Determined Barring, or there is a problem with Regional Subscription Data then it reports it to the HLR.

If the entire SGSN area is restricted due to regional subscription this is reported to the HLR.

The SDL diagram is shown in figure 25.7/6.
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Figure 25.7/6: Macro Insert_Subs_Data_SGSN

25.7.6
Macro Wait_for_Insert_GPRS_Subs_Data_Cnf

This macro is used by any process or macro that describes the handling of the reception of the Insert_Subscriber_Data service in HLR that is coming from SGSN (e.g. Update GPRS Location).

If the SGSN reports the non-support of some basic or the network feature Operator Determined Barring then three actions are possible:

-
to ignore the information received;

-
to replace the not supported service;

-
or to perform any other internal action.

The SDL diagram is shown in figure 25.7/7.
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Figure 23.3/3: The mobile terminated short message     
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Figure 23.3/3: The mobile terminated short message     
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Figure 23.3/9: The mobile terminated short message      
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Figure 23.3/9: The mobile terminated short message      
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Figure 23.3/9: The mobile terminated short message      
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Figure 23.3/9: The mobile terminated short message      
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Figure 23.3/9: The mobile terminated short message      
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Figure 23.3/3: The mobile terminated short message     
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Figure 23.3/3: The mobile terminated short message     
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Figure 23.3/3: The mobile terminated short message     
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Figure 24A.2/2: Process in the HLR
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Figure 21.2/9.2: Process in the GMLC
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Figure 21.9/3:  Process in the MSC     
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Figure 21.9/4:  Process in the HLR       







                         to handle an IST







                        Alert notification
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Figure 21.10/3:  Process in the MSC       







                         to handle an IST







                        Command notification
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Figure 21.9/2:  Process in the HLR     







                         to handle an IST 







                        Command to the MSC
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