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4.2.2.1
Normal operation with successful outcome

Within each voice group call starting from the instant where the calling service subscriber first becomes a listening service subscriber, one service subscriber has the access at any one time to the uplink of the voice group call channel and his speech is then broadcast on all voice group call channel downlinks accordingly. If the mobile station of the talking service subscriber uses the uplink of the voice group call channel, the network shall command the mobile station:
· to mute the downlink, while no dispatcher is talking, in order to avoid non intelligible echoes; and
· to unmute the downlink, while at least one dispatcher is talking.
DTMF shall be used by dispatchers to trigger network signalling to mute and un-mute the downlink of a talking service subscriber as described in subclause 11.3.7.2.

If more than one service subscriber applies to the uplink, contention resolution shall be performed in the network. Contention resolution shall be performed in the group call anchor MSC.

Additionally, in order to speed up the uplink access procedure, the BSS may grant the uplink prior to contention resolution being performed by the group call anchor MSC. This would mean that more than one service subscriber may access to the uplink and the respective speech may be combined in the group call bridge and broadcast onto all voice group call downlink channels during a transitional period. The anchor MSC shall then select one of the talking subscribers and pre-empt the uplink use of the other talking subscribers.

Dispatchers voice involved shall be broadcast on the voice group call channel downlink at any time. Mobile dispatchers are provided with a standard link and thus with an dedicated permanent uplink different from the voice group call channel.

All non-dispatcher group call members are provided with an indication on the voice group call channel of whether the uplink is in use. When the uplink is not in use, any non-dispatcher group call member can request access to the uplink. Any speech from dispatchers is combined with any speech from a talking service subscriber.


7.2
Radio channels

In each cell of the group call area one voice group call channel may be established consisting of a downlink received by all service subscriber’s mobile stations and an uplink which shall be used by the talking subscriber's mobile station only.

The calling service subscriber’s mobile station shall use a dedicated standard uplink/downlink which is connected to the conference bridge up to the instant where the network decides that the mobile station shall join the voice group call channel and the dedicated connection is released.

The network may decide to switch a talking subscriber's mobile station from the voice group call channel to a dedicated standard uplink/downlink at any time. This dedicated connection shall then be maintained up to the instance where the network decides that the mobile station shall join the voice group call channel again and the dedicated connection is released.
A listening subscriber's mobile station which responds to a notification because no description of the voice group call channel was provided in the notification may be assigned a dedicated standard uplink/downlink up to the instant where the radio access network decides that the mobile station shall join the voice group call channel and the dedicated connection is released.
Voice group call channels shall be standard full rate or half rate speech channels. A specific voice group call can have cells in the group call area where the voice group call channels are either only half rate speech or only full rate speech or there are cells with half rate speech and cells with full rate speech. Those implementations are optional for the network operator.

Mobile station using the uplink are in group transmit mode. Signalling for this RR mode is specified in 3GPP TS 44.018. Mobile stations not using the uplink and not in dedicated mode shall ignore any signalling concerned only with uplink usage.

Full standard duplex channels shall be provided to all dispatchers listed in the GCR. These may be provided either via GSM, or via an external network. The links to the dispatchers are connected to the conference bridge.

If the mobile station of the talking service subscriber joins the voice group call channel, it will transmit on the uplink of the voice group call channel.  

11.3.7.2
Mute/Unmute downlink of the talker

This subclause applies to networks where the talking service subscriber may use the voice group call channel. The handling of the Mute/Unmute requests by the anchor MSC is shown in Figure 1a.
The mobile station of the talking service subscriber shall, while no dispatcher is talking, be commanded by the network to mute the downlink to avoid non intelligible echoes. After the last of talking dispatchers has stopped talking, the network shall command the mobile station of the talking service subscriber to mute the downlink to avoid non intelligible echo.
If a dispatcher wishes to start talking, he shall indicate his wish by means of an operator-defined operation (via DTMF). This will trigger the network to command the talking service subscriber’s MS to unmute the downlink of voice group call channel if muted.

For a dispatcher-originated VGCS call the network shall assume that the originating dispatcher is initially talking. As a consequence no start-talking indication is required. Similarly, if a dispatcher joins or re-joins a VGCS call that is already in progress, then the network shall be set so that such a dispatcher can talk immediately and no start talking indication is required.

When the network has detected a valid request from a dispatcher to start talking it may optionally indicate the recognition of this request by playing a “grant tone” to be received by the requesting dispatcher only. The grant tone will be sent in-band. The attributes of the grant tone (e.g. frequency and duration) are network operator specific. 
A dispatcher who has finished speaking shall indicate this by means of an operator defined operation (via DTMF). This shall apply equally to a dispatcher assumed to be initially talking and to a dispatcher who has had to indicate his wish to talk. When all dispatchers have finished talking, the network shall command the service subscriber’s MS to mute the downlink of the voice group call channel if not already muted.
A dispatcher can be a mobile subscriber or a fixed line subscriber. The dispatcher shall use out-of-band DTMF messages if it is a mobile dispatcher, or DTMF tones, if it is a fixed line dispatcher. In case of a mobile dispatcher, the out-of-band messages START_DTMF(X) and STOP_DTMF are sent via the radio interface towards the network. If the out-of-band DTMF messages are sent by a mobile dispatcher who is not controlled by the anchor MSC, the DTMF messages will be converted by the controlling MSC (e.g. visited MSC) into DTMF tones and these DTMF tones will be sent through the network to the anchor MSC. If a fixed line dispatcher initiates DTMF tones, the DTMF tones will be sent through the network to the anchor MSC.
NOTE:
The transport of DTMF tones within the network is detailed in figures 7b, 7c and 7d.

Both for mobile and fixed line dispatchers the anchor MSC is responsible for the detection and collection of the out-of-band or inband DTMF signals. After the evaluation of the DTMF signals, the anchor MSC shall trigger the appropriate action (i.e. send/not send the SET_PARAMETER message according to previous paragraphs, playing of the optional grant tone).

The DTMF sequences used for signalling are implementation specific. The DTMF sequences used for indication of start speaking and stop speaking shall not be the same.
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Figure 1a: Handling of Mute/Unmute Requests in Anchor MSC (Sheet 1 of 3)
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Figure 1a: Handling of Mute/Unmute Requests in Anchor MSC (Sheet 2 of 3)
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Figure 1a: Handling of Mute/Unmute Requests in Anchor MSC (Sheet 3 of 3)
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Figure 1b: Handling of Mute/Unmute Requests in Relay MSC (Sheet 1 of 2)
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Figure 1b: Handling of Mute/Unmute Requests in Relay MSC (Sheet 2 of 2)


11.3.8
Overview of signalling
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Figure 5a: Signalling information required when the talker is attached to the Anchor MSC and a dispatcher wishes to speak
Conversation proceeds: The talker is in control of the uplink (see figure 4) and is attached to the Anchor MSC. The mobile station’s downlink is muted to prevent any distracting echo being heard by the mobile station user.

DTMF Tones (start_talking) or DTMF message (start_talking): This signalling indicates the dispatcher’s intention to start talking. DTMF Tones are used by a fixed line dispatcher while the DTMF message is used by a mobile dispatcher.
Grant Tone: The Anchor MSC may optionally play an in-band tone to the dispatcher to indicate that the dispatcher’s request is interpreted as a request to talk and that the downlink of the talking service subscriber will be unmuted. The attributes of the grant tone (e.g. frequency and duration) are network operator specific.
Set Parameter (D-ATT  = TRUE): The Anchor MSC sends this message to the mobile station to unmute the downlink so that the user can hear what the dispatcher says.

NOTE 1:
This message is sent when the first 'dispatcher request to talk' is received and no dispatcher is currently talking, i.e. when the downlink of the talker is muted.
DTMF Tones (end_talking) or DTMF message (end_talking): This signalling indicates the dispatcher’s intention to stop talking. DTMF Tones are used by a fixed line dispatcher while the DTMF message is used by a mobile dispatcher.
Set Parameter (D-ATT  = FALSE): Once the dispatcher indicates that he has finished speaking, the Anchor MSC mutes the talker’s downlink.

NOTE 2:
This message is sent when the last talking dispatcher sends a request to stop talking, i.e. when the downlink of the talker is unmuted.
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Figure 5b: Signalling information required when the talker is attached to a Relay MSC and a dispatcher wishes to speak
Conversation proceeds: The talker is in control of the uplink (see figure 4) and is attached to a Relay MSC. The mobile station’s downlink is muted to prevent any distracting echo being heard by the mobile station user.

DTMF Tones(start_talking) or DTMF message (start_talking): This signalling indicates the dispatcher’s intention to start talking. DTMF Tones are used by a fixed line dispatcher while the DTMF message is used by a mobile dispatcher.
Grant Tone: The Anchor MSC may optionally play an in-band tone to the dispatcher to indicate that the dispatcher’s request is interpreted as a request to talk and that the downlink of the talking service subscriber will be unmuted. The attributes of the grant tone (e.g. frequency and duration) are network operator specific.
FORWARD_GROUP_CALL_SIGNAL: This message is sent to the Relay MSC when anchor MSC wants to change the mute/unmute status of the talking service subscriber. In this case stateAttributes::DA = TRUE,  is set.

Set Parameter (D-ATT  = TRUE/FALSE): The Relay MSC sends this message to the talker when a FORWARD GROUP CALL SIGNAL containing a STATE_ATTRIBUTES information element is received. The D-ATT field is set as received in STATE_ATTRIBUTES element.

DTMF Tones (end_talking) or DTMF message (end_talking): This signalling indicates the dispatcher’s intention to stop talking DTMF Tones are used by a fixed line dispatcher while the DTMF message is used by a mobile dispatcher.
FORWARD_GROUP_CALL_SIGNAL: This message is sent to the Relay MSC when the anchor MSC wants to change the mute/unmute status of the talking service subscriber. In this case stateAttributes::DA = FALSE is set.

Set Parameter (D-ATT  = FALSE): Once the dispatcher indicates that he has finished speaking, the MSC mutes the talker’s downlink again.
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Figure 5c: Signalling information required when the talker is attached to the Anchor MSC and a mobile dispatcher who is roaming in a non-Anchor MSC area wishes to speak
Conversation proceeds: The talker is in control of the uplink (see figure 4) and is attached to the Anchor MSC. The mobile station’s downlink is muted to prevent any distracting echo being heard by the mobile station user.

DTMF message (start_talking): This signalling indicates the mobile dispatcher’s intention to start talking. On reception of the DTMF message, the visited MSC will convert it into DTMF tones and send these DTMF tones through the network to the anchor MSC.

Grant Tone: The Anchor MSC may optionally play an in-band tone to the dispatcher to indicate that the dispatcher’s request is interpreted as a request to talk and that the downlink of the talking service subscriber will be unmuted. The attributes of the grant tone (e.g. frequency and duration) are network operator specific.

Set Parameter (D-ATT  = TRUE): The Anchor MSC sends this message to the talker to force his mobile station to unmute its downlink so that the user can hear what the dispatcher says.
DTMF message (end_talking): This signalling indicates the mobile dispatcher’s intention to stop talking.

Set Parameter (D-ATT  = FALSE): Once the dispatcher indicates that he has finished speaking, the Anchor MSC mutes the talker’s downlink.
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