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4
Description

The VGCS is defined in the following. Figure 1 gives an explanation of the logical concept of the VGCS.

a)
The VGCS enables a calling service subscriber or calling dispatcher to establish a voice group call to destination subscribers belonging to a predefined group call area and group ID.


Applications for voice group call services typically involve multiple group members in a small group call area, for which the VGCS should provide spectrum efficient solutions.

b) The calling service subscriber as well as the destination service subscribers may be any service subscriber which has subscribed to the related group ID. The calling dispatcher may be any dispatcher who is entitled to originate VGCS calls to the related call reference. 

c) Destination subscribers are all destination service subscribers or a group of destination service subscribers identified by the called group ID which have their present location in the group call area, and pre-registered destination dispatchers. Destination service subscribers shall be notified with the group ID, not by paging the subscriber individually. Destination dispatchers shall be called individually with their identity.


Service subscribers may become late destination subscribers when entering the group call area within 500 ms after reception of the first notification message related to the VGCS call. Service subscribers which leave the corresponding group call area during an on going VGCS call of which they are member cease to be destination subscribers.

d)
The voice group call shall be established in a group call area which is comprised of one or a cluster of cells. Group call areas shall be predefined in the network by the service provider, co-ordinated by the network operator.


In case of a calling service subscriber initiating a VGCS, the group call area is uniquely identified by the actual cell in which the service subscriber resides at the moment of VGCS call initialization and by the group ID they issue.


A calling dispatcher initiating a VGCS call will be connected to a related predefined group call area. The entitlement of the dispatcher is checked by the network element responsible for the voice group call management by verification of the calling identity. Since a dispatcher may be registered to more than one group call area and group ID an indication of the wanted group call area and group ID has to be given in form of a dedicated address called by the dispatcher.

e)
The service shall permit only one talking service subscriber at any moment; additionally up to five dispatcher can be talking simultaneously at one time. Dispatchers should hear all combinations of voices other than their own. Listening service subscribers shall hear the combination of all voices. The talking service subscriber shall  be given some  indication if any dispatchers are also talking.

NOTE 1:
The indication may be just the dispatcher’s voice.

A dispatcher shall be able to talk at any moment , but the network operator may require him to signal the wish to talk to the network. If the network operator requires a dispatcher to indicate his wish to talk then a dispatcher in that network shall also indicate that he has finished speaking. 

Service subscribers who wish to talk shall indicate this. They shall only be able to become talking subscribers if there is no other talking service subscriber. The right to be a talking service subscriber is allocated on a first come first served basis without queuing. Once a service subscriber has become a talking subscriber they shall eventually indicate their wish to become a listening subscriber, or the network may detect that they are no longer a talking subscriber due to time-out or other mechanisms.


CW and procedures for supplementary service management are not possible for a service subscriber.

f)
A voice group call will be considered established as soon as the originating cell in case of a service subscriber originated voice group call, or any one cell within the group call area in case of a dispatcher originated voice group call has been included. 

The calling service subscriber or calling dispatcher shall be informed by the network with a suitable indication about the successful establishment of the voice group call so that he can start to speak.

The network shall then continue to try to include all remaining voice group call downlink channels and alert related dispatchers not yet alerted.


The system provides that for an established voice group call the uplink assignment to a service subscriber who wishes to talk is performed under normal conditions in <300 ms after a request to talk is made.


The mobile station of the talking service subscriber shall be requested to send its IMSI to the network in order so that the talker’s IMSI be stored in the event records.

g)
Authentication is mandatory at GSM-call set up. To allow fast call set up in VGCS authentication of calling service subscribers or calling dispatchers at invocation may optionally be delayed. Similarly authentication of the talking service subscriber may optionally be delayed to allow fast access.


Confidentiality on the radio path is optional.

h)
Different levels of priority and pre-emption shall be applied as defined in the stage 1 description on the enhanced Multi-Level Precedence and Pre-emption Service (eMLPP) in 3G TS 22.067.

i)
A number of voice group calls may exist simultaneously intended for different groups of destination users in the same group call area.


Parallel voice group calls are possible to the same group of destination subscribers in different, possibly overlapping, group call areas.

j)
A voice group call shall be released on demand of the calling service subscriber or by an entitled dispatcher or by the network.

NOTE 3:
The release by the calling service subscriber is only possible if the uplink is assigned to the calling service subscriber.


Automatic release of a voice group call after a selectable time of no voice activity is required.

j1)
If the mobile station having the uplink assigned leaves the group call area, it shall also leave the voice group call. However, the voice group call shall be maintained by the network.


This behaviour shall also apply if the mobile station is the calling service subscriber.

k)
VGCS shall also be provided in case of roaming. For this, certain group Ids shall be defined as supra-PLMN group Ids which have to be co-ordinated between the network operators and which shall be known in the networks and in the SIM. A service subscriber which is entitled by his subscription to establish voice group calls while roaming shall only be able to use supra-PLMN group Ids in case of roaming.

l)
For certain levels of priorities an acknowledgement of receipt of a voice group call can be required as an application option (e.g. for railways emergency calls) from all or from nominated destination service subscribers (nomination is recorded on the SIM). The acknowledgement itself shall be performed at the end of the voice group call. The acknowledgement shall indicate the time the reception started and the time the reception terminated. The acknowledgement has to be given to a predefined recipient.

m)
It shall be possible for a service subscriber to activate or deactivate the voice group call reception for different group Ids. The selection list is stored on the SIM corresponding to the subscribed group Ids. It shall be possible to prohibit the deactivation of group Ids used for high priority calls.


Mobile users that are configured as dispatchers and which are registered in the network for a certain voice group call and which have also a subscription for VGCS with the same group ID as the voice group call for which they are dispatcher shall deactivate this group ID when they are located in the corresponding group call area in order to avoid conflicts between paging for the dispatcher and notifications for the group ID.

n)
The calling service subscriber may specify, at call setup, information to be presented at call setup to the dispatchers. This information is sent as originator-to-dispatcher information to the network, and sent as UUS1 by the network to the dispatchers in the message for call setup. For normal call setup, the information is subject to the same constraints as UUS1 information in the setup of a point-to-point call. For fast setup, the information is restricted to 12 digits (with leading zeros); inclusion of originator-to-dispatcher information at fast setup is only possible if the mobile station has a valid TMSI. It is a network option to support originator-to-dispatcher information, or to ignore it. The inclusion of originator-to-dispatcher information in the VGCS call setup is not subject to provision or withdrawal.

o)
Optionally, a service subscriber may be given a subscription option to receive privilege for the following:

-
A privileged service subscriber shall be able to release the current talker (i.e. the current talker shall become a listener, but not released from the call) and become the talker. The privileged service subscriber shall not become the new talker until he is accepted by the network.

p)
Optionally, a service subscriber shall be able to indicate an emergency situation to the network, and become the talker even if the current talker is a privileged talker. Until this service subscriber has stopped being the talker he shall not be released by another service subscriber unless the periodic emergency signalling has been terminated by a privileged service subscriber. Thereafter the privileged service subscriber may indicate an emergency situation to the network, and become the talker.The service subscriber indicating an emergency situation shall not become the new talker until he is accepted by the network.

-
If more than one subscriber indicates an emergency situation to the network the first one becomes the talker.

-
It shall be possible to periodically transmit an emergency indication to all service subscribers of the VGCS even the ones that have not accepted the voice group call. This should continue until the voice group call is released or the periodic emergency transmission is terminated by a privileged service subscriber

-
Subject to the capabilities of the serving network and the UE, it shall be possible to transmit to all dispatchers an emergency indication and an indication that the emergency situation has ended.

q)
Optionally, it shall be possible to display additional information (short text stings e.g., “fire arm expert”) about the current talker to all the listeners of the voice group call, regardless whether they have requested the talker functionality or indicated an emergency situation, and - subject to the capabilities of the UE and the serving network - to all dispatchers participating in the voice group call. The additional information shall be sent to all listeners and dispatchers participating in the voice group call when the service subscriber becomes a talker. It should be transmitted periodically to all active cells of the ongoing voice group call as long as the service subscriber remains talker. The additional information shall be displayed as long as the service subscriber remains talker.   

r)
Optionally, it shall be possible for a service subscriber or dispatcher in a voice group call to send a small amount of application-specific data (e.g 140 bytes) to the network for distribution to group call members. The network shall distribute the data to all service subscriber group members and, subject to information available in the network and/ or provided by the sender, to dispatchers connected to the group call and/ or a VGCS application (in an external server or network-based). 

The data may be critical, in which case transfer shall be within a short time period (not more than 500ms) without impacting voice quality of the group call. 

For contention resolution purposes, a service subscriber request to send application-specific data may be assigned a higher priority than a ‘normal’ or ‘privilege’ request to talk or a lower priority than all requests to talk.  

s)
Optionally, it shall be possible for a VGCS application (in an external server or network-based) to send a small amount of application-specific data (e.g 140 bytes) to the network for distribution to group call members. The network shall distribute the data to the service subscribers and to dispatchers connected to the group call, subject to information available in the network and/ or provided by the VGCS application, 

t)
Optionally, it shall be possible for service subscribers in a voice group call, dispatchers in a voice group call and a VGCS application (in external server or network-based) to receive a small amount of application-specific data (e.g 140 bytes). 

u)
Optionally, it shall be possible for a service subscriber in a voice group call to send an application-specific indication for a VGCS application in the network (or in an external server). Subject to information available in the network and/ or provided by the sender or VGCS application, an acknowledgement may be returned.

For contention resolution purposes, a service subscriber request to send an application-specific indication may be assigned a higher priority than a ‘normal’ or ‘privilege’ request to talk or a lower priority than all requests to talk.
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