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1. Motivation

Currently VBS and VGCS group calls use one circuit assigned between the MSC and BSC for each cell served by the BSC and belonging to the group call area of a given group call. 3GPP 43.068 and 3GPP 43.069 specify that for each cell in the group call area, a separate VBS/VGCS Assignment Request is sent from the MSC to the affected BSCs.
The current approach is inefficient in terms of the A-interface resources and signalling, including terrestrial circuits between the MSC and BSC, the number of resource controlling SCCP connections, and the BSSMAP signalling and message processing supporting a separate circuit and resource controlling SCCP connection for each cell in the group call area.

Change requests G2-050012, 13, 14 from Siemens proposes a single A-interface circuit but maintains a separate SCCP call control for each cell. This paper proposes taking the idea to the logical conclusion and  proposes an optional architecture for VBS and VGCS group calls that would require only a single A-interface circuit and a single resource controlling SCCP connection between the MSC and the BSC for all cells in the group call area served by the BSC.
Additionally this solution provides a handshake mechanism between the MSC and BSC. This enables easier upgrade procedures and backward compatibility without the need of OEM changes.
2. Requirements
The proposed option for VBS and VGCS group calls has the following requirements for the resources used on the A-interface between the MSC and the BSC:

· A single circuit shared by all cells in the group call area served by the BSC;
· A single VGCS/VBS call controlling SCCP connection for the group call;

· A single VGCS/VBS resource controlling SCCP connection shared by all cells in the group call area served by the BSC;
· Modification of the VGCS/VBS Assignment procedure to allow a single VGCS/VBS ASSIGNMENT REQUEST for the resource controlling SCCP connection shared by all cells in the group call area served by the BSC 
(3GPP TS 48.008, Section 3.1.21);
· Backward compatibility with the existing architecture for VBS and VGCS group calls, such that the MSC can support a VBS or VGCS group call in which some of the BSCs in the group call area use the existing architecture and other BSCs use the proposed option for a single shared resource controlling SCCP connection and terrestrial circuit for all cells in the group call area served by the BSC. 
To satisfy these requirements, the following information must be communicated from the MSC to the BSC:

· The cells which belong to the group call area controlled by that BSC;

· The originating cell ID (for group calls initiated by service subscriber in the BSC area);

· The duration of the Txx timer.
(The MSC needs to send originating cell ID in order to signify to the MSC when the conditions for call setup are met)

3. Proposal

The VGCS and VBS call setup and resource assignment procedure (3GPP TS 48.008, Section 3.1.21) is modified as follows:

· A new optional variable-length IE is added to the VGCS/VBS SETUP 
(3GPP TS 48.008, Section 3.2.1.50) that contains the list of cell identifiers in the group call area served by that BSC.

· A new optional IE is added to the VGCS/VBS SETUP that contains the duration of the Txx timer. 

· A new optional IE is added to the VGCS/VBS SETUP ACK that indicates to the MSC whether the BSC supports the BSC-centric group call architecture. 
· A BSC that recognizes the new information elements and supports the required procedures for a BSC-centric group call shall add the optional IE to the VGCS/VBS SETUP ACK. (This IE will probably contain the number of cell identifiers that the BSC received in the VGCS/VBS SETUP.)   

· A BSC that does not recognize the new information elements, or does not support the required procedures for a BSC-centric group call shall ignore the optional IEs added to the VGCS/VBS SETUP, and not include the optional IE in the VGCS/VBS SETUP ACK.   

· The MSC determines whether a BSC supports the required procedures for a 
BSC-centric group by the presence (or absence) of the optional IE in the VGCS/VBS SETUP ACK. 
· If the optional IE is not contained in the VGCS/VBS SETUP ACK, the MSC proceeds with the VGCS/VBS Assignment Procedure as it is currently defined, with separate A-interface resources (circuit, resource controlling SCCP connection) for each cell. 
· If the optional IE is contained in the VGCS/VBS SETUP ACK, the MSC uses the modified VGCS/VBS Assignment, with a single terrestrial circuit and VGCS/VBS resource controlling SCCP connection shared by all cells in the group call area served by the BSC.

· The decision whether to use the modified procedures is controlled by the exchange of optional IEs during the VGCS/VBS call setup procedure. This allows the MSC to establish a VBS or VGCS group call in which some of the BSCs in the group call area use the existing architecture and other BSCs use the proposed option for a single shared resource controlling SCCP connection and terrestrial circuit for all cells in the group call area served by the BSC.

· If the MSC and BSC are using the proposed option for a BSC-centric group call (as negotiated through the optional IEs exchanged during the VGCS/VBS setup procedure), then the MSC will send a single VGCS/VBS ASSIGNMENT REQUEST to the BSC to establish the single resource controlling SCCP connection and assign the single terrestrial circuit for all cells in the group call area served by the BSC. The Cell Identifier IE in the VGCS/VBS ASSIGNMENT REQUEST is used to identify the originating cell ID (for group calls initiated by a service subscriber). For group calls that are not initiated by a service subscriber, the MSC will use a cell identifier with discriminator ‘0011’ (No cell is associated with the transaction) in the VGCS/VBS ASSIGNMENT REQUEST. 
Appendix A. Relevant portions of 3GPP specifications

3GPP TS 43.069 V6.1.0 (2005-01)
11.3.8 Overview of signalling
VBS_ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for every requested channel in a cell] including the broadcast call reference, the channel type and possibly the call priority and details on the ciphering.

NOTE 4: As an operator option the voice broadcast channels, the links to them and optionally also the links to dispatchers can already be established and permanently reserved in order to speed up the call set-up for emergency voice broadcast calls.

VBS_ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for every requested channel in a cell,] including the broadcast call reference, the channel type and possibly the call priority and details on the ciphering.

NOTE 8: As an operator option the voice broadcast call channels, the links to them and optionally also the links to dispatchers can already be established and permanently reserved in order to speed up the call set-up for emergency voice broadcast calls.

3GPP TS 43.068 V6.3.0 (2005-01)
11.3.8 Overview of signalling

VGCS_ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for every requested channel in a cell]
 including the group call reference, the channel type and possibly the call priority and details on the ciphering.

NOTE 4: As an operator option the voice group call channels, the links to them and optionally also the links to dispatchers can already be established and permanently reserved in order to speed up the call set-up for emergency voice group calls.

VGCS_ASSIGNMENT_REQ: This message is sent from the MSC to all affected BSCs, [one dedicated message for every requested channel in a cell,] including the group call reference, the channel type and possibly the call priority and details on the ciphering.

NOTE 9: As an operator option the voice group call channels, the links to them and optionally also the links to dispatchers can already be established and permanently reserved in order to speed up the call set-up for emergency voice group calls.

3GPP TS 48.008 V6.7.0
3.1.22 Voice group call service and voice broadcast service Assignment procedure
The purpose of the VGCS/VBS Assignment procedure is to ensure that the correct dedicated radio resources are allocated to the VGCS/VBS call on a per cell basis. In order to support this procedure the MSC sets up a VGCS/VBS resource controlling SCCP connection to the BSS. This connection is then used to support all BSSAP messages related to the dedicated resource(s).

The MSC can command that the radio resources are either allocated immediately or delayed. 
� The portion in blue does not actually appear in #GPP 24.068, but this appears to be an unintended omission.





