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2
Application to interface structures

The underlying transport mechanism defined to carry signalling information between the BSS and the MSC is the Message Transfer Part (MTP), and the Signalling Connection Control Part (SCCP) of Signalling System No.7.

The MTP and SCCP are used to support communication between the MSC and two conceptual entities within the BSS, these are:

-
the BSS Operation and Maintenance Application Part (BSSOMAP);

-
the BSS Application Part (BSSAP).

The BSS Application Part is split into two sub application parts, these are:

-
the BSS Management Application Part (BSSMAP);

-
the Direct Transfer Application Part (DTAP).

Distribution of messages between the two sub application parts is described in 3GPP TS 48.002.

Figure 1 is a diagrammatical representation of these conceptual entities. It should be noted that this is not intended to imply a particular implementation and is only for the purposes of specifying the interface.

Differentiation between BSSAP and BSSOMAP is by addressing mechanisms within the SCCP, using the subsystem number (see 3GPP TS 48.002).

2.1
The BSS Operation and Maintenance Application Part

If operation and maintenance messages are transferred by means of this interface then they shall use SCCP messages. The application protocol for the Operation and Maintenance Application Part is defined in the 3GPP TS 52 series Technical Specifications. The routeing and addressing is provided by the SCCP and allows the MSC and the O&M centre to be addressed directly by the BSS using, for example, two E.164 numbers. The operator may also use an X.25 connection for the transfer of O&M messages between the BSS and the OMC. This option is not further discussed in the present document.

2.2
The Direct Transfer Application Part

The Direct Transfer Application Part (DTAP) is used to transfer call control and mobility management messages between the MSC and the MS. The DTAP information in these messages is not interpreted by the BSS. 3GPP TS 48.002 contains more detail relating to the handling of DTAP messages at the BSS, the multiplexing of the messages onto the relevant signalling channels of the radio interface, and the use of the SCCP services.

Messages received from the MS are identified as DTAP by the Protocol Discriminator Information Element as described in 3GPP TS 24.008, except for Initial Layer 3 messages (see sub-clause 3.1.16). The majority of radio interface messages are transferred across the BSS MSC interface by the DTAP, the exceptions being messages belonging to the Radio Resource (RR) management protocol.

2.3
The BSS Management Application Part

The BSSMAP supports all of the procedures between the MSC and the BSS that require interpretation and processing of information related to single calls, and resource management.

Some of the BSSMAP procedures result in, or are triggered by, Radio Resource (RR) management messages defined in 3GPP TS 24.008. The BSSMAP procedures are described in sub-clause 3.
The User Data Field structure for extended BSSMAP messages is defined in 3GPP TS 48.006. Extended BSSMAP messages shall be used if the length of the BSSMAP message to be sent exceeds 255 octets and the receiving node has indicated during Reset procedure that it supports the extended BSSMAP messages.

If the receiving network element has not indicated support for extended BSSMAP messages during Reset procedure, the sending network element shall send the BSSMAP message by using normal User Data Field structure for BSSMAP message and exclude the information elements of the current release from the BSSMAP message in question.
2.4
Handling of abnormal events related to the BSSAP Header

The BSSAP header is specified in 3GPP TS 48.006. Several abnormal events may be detected by the receiver:

-
use of a reserved value in the DLCI or discriminator;

-
length octet with value zero;

-
length octet with a value inconsistent with that indicated by the SCCP.

In these cases the receiver may send a BSSMAP CONFUSION message as specified in sub-clause 3.2.1. If so, depending on the error in the BSSAP header, the error pointer shall be set to one of the values reserved for the BSSAP header in sub-clause 3.2.2.32.

Spare bits in the BSSAP header shall not be checked by the receiving entity.
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3.1.4
Reset

3.1.4.1
Global Reset Procedure

The purpose of the reset procedure is to initialise the BSS and MSC in the event of a failure. The procedure is a global procedure applying to a whole BSS, and therefore all messages relating to the reset procedure are sent as global messages using the connectionless mode of the SCCP. During this procedure the extended BSSMAP messages shall not be used.
If only a limited part of the MSC or BSS has suffered a failure then clearing procedures can be used to clear only those affected calls.

3.1.4.1.1
Reset at the BSS

In the event of a failure at the BSS which has resulted in the loss of transaction reference information, a RESET message is sent to the MSC. This message is used by the MSC to release affected calls and erase all affected references, and to put all circuits into the idle state.

The BSS that supports extended BSSMAP messages shall indicate in the Discriminator parameter of RESET message its support for extended BSSMAP messages to the MSC. If the MSC supports the extended BSSMAP messages, the MSC shall store the information and the MSC may send extended BSSMAP messages towards the BSS if necessary. 
After a guard period of T2 seconds a RESET ACKNOWLEDGE message is returned to the BSS indicating that all references have been cleared.
The MSC that supports extended BSSMAP messages shall indicate in the Discriminator parameter of RESET ACKNOWLEDGE message its support for extended BSSMAP messages to the BSS. If the BSS supports the extended BSSMAP messages, the BSS shall store the information and the BSS may send extended BSSMAP messages towards the MSC if necessary.
After the sending of the RESET to the MSC a BSS that does not allocate the circuits shall initiate blocking procedures (Block or Circuit group block procedures) for all circuits that are locally blocked on the BSS side, the MSC shall respond as specified in sub-clause 3.1.2. The sending of block messages shall be done without waiting for the acknowledgement to the RESET message.

Upon receipt of a RESET message from the BSS an MSC that does not allocate the circuits shall send block messages (BLOCK or CIRCUIT GROUP BLOCK) for all circuits that are locally blocked on the MSC side, the BSS shall respond to these with blocking acknowledge messages as described in sub-clause 3.1.2.

3.1.4.1.2
Reset at the MSC

In the event of a failure at the MSC which has resulted in the loss of transaction reference information, a RESET message is sent to the BSS. This message is used by the BSS to release affected calls and erase all affected references.
The MSC that supports extended BSSMAP messages shall indicate in the Discriminator parameter of RESET message its support for extended BSSMAP messages to the BSS. If the BSS supports the extended BSSMAP messages, the BSS shall store the information and the BSS may send extended BSSMAP messages towards the MSC if necessary.
After the sending of the RESET to the BSS, an MSC that does not allocate the circuits shall initiate blocking procedures (Block or Circuit group block procedures) for all circuits that are locally blocked on the MSC side, the BSS shall respond as specified in sub-clause 3.1.2. The sending of block messages shall be done without waiting for the acknowledgement to the RESET message.

Upon receipt of a RESET message from the MSC a BSS that does not allocate the circuits shall send block messages (BLOCK or CIRCUIT GROUP BLOCK) for all circuits that were previously locally blocked on the BSS side, the MSC shall respond to these with blocking acknowledge messages as described in sub-clause 3.1.2.

After a guard period of T13 seconds a RESET ACKNOWLEDGE message is returned to the MSC, indicating that all MSs which were involved in a call are no longer transmitting and that all references at the BSS have been cleared.
The BSS that supports extended BSSMAP messages shall indicate in the Discriminator parameter of RESET ACKNOWLEDGE message its support for extended BSSMAP messages to the MSC. If the MSC supports the extended BSSMAP messages, the MSC shall store the information and the MSC may send extended BSSMAP messages towards the BSS if necessary.
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5
Definitions

For the purposes of the present document, the following terms and definitions apply:

Base Station System (BBS): equipment which is accessed through the interface defined in the 3GPP TS 08‑series.
It contains the functionality described in 3GPP TS 48.002, and supports one or more cells. See 3GPP TS 41.004.

Base Station System Application Part (BSSAP): subsystem that contains the process dealing with radio resource control and management known as the Base Station System Management Application Part (BSSMAP) and transparent transfer of call control and mobility management information known as the Direct Transfer Application Part (DTAP). The BSSAPs at the BSS and the MSC are connected by means of SCCP connections.

Base Station System Management Application Part (BSSMAP): process within the BSS that controls radio resources in response to instructions from the MSC.

cell load based handover: takes place in order to avoid congestion in the old cell by handing traffic off to another cell, typically less loaded. A cell load based handover is initiated with the handover cause set to "reduce load in serving cell".

directed retry: process of assigning a Mobile Station to a TCH in a cell other than the serving cell, e.g. in situations of congestion. It is triggered by the assignment procedure and employs internal or external handover procedures.

Direct Transfer Application Part (DTAP): process which allows the direct transfer of messages between individual MSs and the MSC with no interpretation of layer 3 information at the BSS.
Extended BSSMAP: mechanism that allows BSSMAP messages longer than 255 octets to be sent over A-interface.
internal handover: takes place between channels on a cell or cells controlled by a single BSS. This handover operates without reference to the MSC (although the MSC will be informed on completion). Handovers of this type in one cell are called internal intra cell handovers and between cells are called internal inter cell handovers.

Handovers between channels on the same cell or between cells on the same BSS which are controlled by the MSC are external handovers and use identical procedures to those for inter-BSS handovers.

intersystem handover: takes place between different radio access systems (e.g. GSM BSS and UTRAN or GSM BSS and cdma2000 RAN).

VGCS/VBS call controlling SCCP connection: is an SCCP connection which supports the signalling for call SETUP of a VGCS/VBS call. One of these connections is needed to support each instance of a VGCS/VBS call within a BSS.

VGCS/VBS resource controlling SCCP connection: is an SCCP connection which supports the allocation of resources for a VGCS/VBS call. One or more of these connections is needed to support each instance of a VGCS/VBS call. The eact number of these SCCP connections is equal to the number of cells to which the VGCS/VBS call is to be supported.
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