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0
Problem Statement

Given that GCSE_LTE provides system enablers for providing Group Communications for any media type how can these enablers now be used to provide a Push to talk (PTT) service for mission critical voice communications using both Group Communications, as well as when it is a one-to-one communications.

1
Push to talk
Push to talk (PTT) is basically a sharing mechanism between at least two users on a voice call, but more likely among more than two users on a voice call.  When there are only two users on a normal telephony voice call, the human users decide when one talks and the other listens.  However sometimes collisions do occur and both users talk at the same time.  This usually results in both users needing to try again after agreeing on who should go first.  However when more than two users are on the same voice call without an automated arbitration mechanism, collisions occur frequently.  Remember those “roll calls” on teleconferences?  In PTT this arbitration is accomplished through a request / grant to speak mechanism.  The request to speak is realized through the depressing of a button (i.e., push the button to talk).  With a lot of users competing for the same resource, a need for prioritzing users within the call arises.
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Figure 1: Push to talk as seen above the network transmission resources (i.e., communication paths)
2
PTT in the context of Public Safety environments.
In public safety environments voice communications rely on PTT as the mechanism to determine the speaker on calls with multiple users, as well as when there are only two users.  Since PTT is applied to both calls when there are only two users to calls where there are more than two users, it is independent of the type of call.  Therefore when it comes to PTT, it is assumed that the communication path(s) to carry the voice among the users is already present to be used.
For example a public safety user wants to speak.  What happens prior to pushing the button on the device?  Well the user has to determine with whom he wants to speak.  This is done by selecting a group or individual address.  The user may listen to see if there is any current activity (i.e., late entry).  When the user pushes the button, the request to speak is arbitrated for that selected group or individual call.  Figure 2 shows a simplified view for this case.
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Figure 2: PTT without pre-configured group

It is possible to pre-program (associate) a single group or individual’s address so that when the button is pushed that the communications path(s) are established and then the request to speak is transmitted.  In this case it looks like PTT is establishing the group, when it is not because it has all been done prior.  This is shown in Figure 3.
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Figure 3: PTT with a pre-configured default group
Timing of the establishment of the group communication path(s) and the UE’s receiving grant to transmit is critical so that the audio transmitted by the UE is received on all paths.  Otherwise some of the audio transmitted might be lost.
3
Applicability of PTT to other media types

Whereas GCSE_LTE is media independent, PTT is considered as applicable to voice only for this WID.  Other media types might use PTT as a method for controlling transmissions.  A few examples are provided that question the applicability of PTT to other media types.
As an example consider video.  Would a user hold the button for the duration of the video transmission?  Why would video transmission be restricted to only one user at a time?  A dispatch may want to see multiple views of the incident.  Two users may be exchanging their locations using video feeds to each other.
As an example assume two media types: voice and video.  Would the transmission of the voice and video be linked to one request/grant or would they be independent and require two requests/grants?  How would either case be realized?  Using one button for both voice and video or using two buttons on the UE one for video and one for voice?  If each media type required a separate button, the device can quickly be covered in buttons.  

Considering the other alternative, then there is only one button for all media.  This implies transmitting all of media types every time the single PTT button is pushed.  This is not good either.
As an example consider a user holding the single button for both voice and video.  The user has nothing to say, so nothing is heard except the background noise.  Now suppose a receiver of the voice (sound) and video wants to tell the user who is transmitting to pan back the video.  The user would not be able to transmit due to the PTT being granted to the current user, unless he has the ability to override the current user.  If he does, does this interrupt both the voice (sound) and video or just the video?  Why would anyone else want to see the requester’s video?  
With this said let us assume that we are working PTT for voice only for Rel-13 in this WID.  It is for further study whether PTT as defined for voice applies to other media types.
4
Summary

In summary the important points for PTT and its relationship with group communications (i.e., GCSE LTE) are:
· PTT applies to voice.
· PTT can operate over one-to-one communications or group communications.

· PTT’s application to other media types is for further study.

· GCSE LTE TS 22.468 is the enabler for group communications.  

· GCSE LTE is generic and applies to all media types.

· PTT stands apart from GCSE.

· PTT can use the enablers of GCSE, when it comes to group communications.
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