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Abstract: RAN provides resources to the ProSe communication service on a shared resource basis and does not support resource reservation for groups or individuals. Because of this, some elements of Candidate Solution  6-1-1 may encounter problems. Two wording changes are proposed and two subjects are suggested for further study.
1. Introduction

One of the candidate solutions for MCPTT floor control, Solution 6-1-1 described in Section 5.6 of TR 23.779 [1], may encounter some issues regarding the way that it currently considers how ProSe resources are provided by RAN and allocated to the UEs using the MCPTT service. These issues need to be clarified, and enhancements are needed to provide a workable solution to the problem of ProSe floor control.

2. Discussion

The one-to-many ProSe communication service provided by RAN makes use of pre-allocated shared radio resources.  UEs attempting to communicate with one or more MCPTT Groups will contend for these resources in real-time by making transmission requests.  Currently, RAN does not support the reservation of resources for a single UE or a group of UEs. In clause 5.6.1.1.3 a set of assumptions are outlined, one of which implies that there is a defined set of resources that will be used by the talker in an MCPTT session. 

Observation 1: This assumption does not reflect the true nature of the resources provided to the ProSe communication service. As such, it should be changed to reflect the shared resource provision.

Furthermore, in clause 5.6.1.1.4.1 there is reference to "UE D scans the pre-allocated resources to ensure that no other user in range is using them". It would not be possible for any UE sending an Originate message to be able to scan the ProSe shared resources to see whether or not any user from within their group MCPTT session is using them. This arises from the possibility of resources being used for other group sessions that are unrelated.  In Release 12 ProSe, resources are not allocated to individual group sessions/calls. Note that the UE could listen on the shared resources for the transmission of ProSe floor control messages relating to the MCPTT Group concerned but this is not the same as scanning a narrow-band channel to see if it is being used.

Observation 2:  The Originate message description in section 5.6.1.1.4.1 pertains to scanning a pre-allocated group resource for traffic to garner information as to whether any ongoing communication is taking place. As RAN does not support resource reservation for groups or individuals, this is not possible. The wording of this step should be changed to describe listening for any Floor Control messages associated with the group concerned.

As it is not possible to use the concept of contention for actual physical resources pre-allocated to a group call, there must be something else to control when the floor is granted to a user. A simple solution would be to implement a pseudo-random number token that is generated upon the first transmission within a group session. This token can then be relinquished and granted to another user upon reception of a subsequent Originate message. The token could also be passed on upon reception of a Capture request with higher priority.

Observation 3: Given that the contention for an actual physical radio resource cannot be used to arbitrate floor control, the issue of contention in a ProSe group MCPTT session over a shared resource should be considered as a subject for further study. A pseudo-random number token ID generated by the originating UE could be used to provide a resource for contention.

Using a token based system also avoids clashes when two subsets move within transmission distance of one another. For instance in the scenario described in clause 5.6.1.1.4 both UE A and UE H may originate a session for the same group. They cannot hear each other so may set up separate "floors" for the same group. UE E could hear both sets of transmissions from these UEs. If both sessions are active simultaneously when this happens, a UE would be unable to differentiate between the subsets and, as two UEs could have been granted the floor, some unwanted behaviour such as garbling or interleaving may result. By using a pseudo-randomly generated token for each subset, a UE receiving both conversations is able to identify that the information is coming from two separate subsets and act accordingly.

It is worth stating that, although subsets could be identified using the Originator  ID/Group ID, this in practice would not be sufficient to avoid the aforementioned clashes. It is conceivable that the originator could move out of range of the session and initiate another session with the same Originator and Group ID. Should these two sessions then collide, the same unwanted behaviour could occur.

Note: consideration should be given as to whether a term to describe the “thread of communication” distinguished by the floor control token should be agreed upon. Terms such as "session" or "call" spring to mind, but it must be remembered that the thread of communication offered by the lower layers is connectionless.

Observation 4:  The problem of ProSe MCPTT subset differentiation in the event of subset collision over a shared resource (the floor) should be considered as a subject for further study. The use of a pseudo-random number token ID could offer a simple solution to identifying multiple subset “sessions”. 

3. Observations

1. The assumption regarding defined resources stated in 5.6.1.1.3 does not reflect the true nature of the resources provided to the ProSe communication service. As such, it should be changed to reflect the shared resource provision.

2. The Originate message description in section 5.6.1.1.4.1 pertains to scanning a pre-allocated group resource for traffic to garner whether any ongoing communication is taking place. As RAN does not support resource reservation for groups or individuals, this is not possible. The wording of this step should be changed to describe the listening on a shared resource pool for any Floor Control messages associated with the group concerned.

3. The issue of contention in a ProSe group MCPTT session over a shared resource should be considered as a subject for further study. The use of a pseudo-random number token ID could be used to provide a resource for contention.

4. The problem of ProSe MCPTT subset differentiation in the event of subset collision over contention for a shared resource (the floor) should be considered as a subject for further study. The use of a pseudo-random number token ID could offer a simple solution to identifying multiple subset sessions. 

[bookmark: _GoBack]The observations provided in this section give rise to the text proposals presented in the following section.

4. Text changes proposed for TR 23.779
<<-- First Change -->>
5.6.1.1.3	Assumptions
It is assumed that lower layers provide packet delivery where;
· Communications for different MCPTT groups are not received at this application layer
· Communications for different MCPTT groups do not collide and interfere with this group
· All devices within this MCPTT group have a means to synchronise with and receive communications for this group (subject to range).
· In order to facilitate MCPTT communications between a set of UEs, these UEs will have been configured to use a common set of shared physical resources.There is one defined set of resources that will be used for the talker. This will have The transmissions by the current talker will have a periodicity and the number of resource opportunities used depends on the quantity of speech to be sent in the relevant period.
· There is also a defined set of resources used for signalling these could be a part of the same defined allocation for speech but numbered backwards from the resources least likely to be used for speech.The ProSe One-to-many communications service provides a packet transport service for both (speech) traffic data and control signalling (e.g. floor control).
· All user communication is considered group based, preconfigured and encrypted to be decoded only by members of that group. Devices could be members of more than one group, in which case they could listen in to more than one group communication. There could also be a specific “all listen” group.
<<-- End of First Change -->>

<<-- Second Change -->>
5.6.1.1.4.1	Initial communication
The purpose of this clause is to explore some of the opportunities and constraints for setting up of communication for the first time.
[image: ]Figure 5.6.1.1.4.1-1: Initial Communication


Start of communication: May be on request to speak but could be any other type of message supported (e.g. keep alive).
Message: Originate
UE D scans the pre-allocated resources listens for floor control messages relating to Group ID # to ensure that no other user in range is using themasserting that it holds that floor.
UE D sends initial request (Originate) – UE A-G receive this directly but UE H does not.
<<-- End of Second Change -->>

<<-- Third Change -->>

5.6.1.1.4.7	For Further Study
Joining two subsets of a group. Initial thoughts are that if at least one group is passive the normal procedures described above will work to join the two groups together. If both groups are active then the Collide approach may be sufficient to recover the two groups into one. 
Further consideration for Collide to investigate possible failure modes
Action for a high priority UE when the user presses send at the same moment a Release with Seconds has been sent.
In a shared resource MCPTT environment, there are no reserved physical resources that a group’s members can contend for when requesting the floor. As such, something else will have to be provided, for which the group members can contend and own when granted the floor. A possible solution to this could be the use of a pseudo-random number token ID which is generated when the first Originate message of a subset is sent.
In the event that two subsets of a group are simultaneously participating in a session and a member of the group comes in range of both subsets, under some circumstances (e.g. if the same UE started the communication in one subset     session then through mobility moved out of range and started a second subset session) there would be no way to differentiate between the two ongoing communications, according to the description above. Therefore, if both groups have an active talker, the incoming streams could potentially be interleaved at the receiver. Some way of differentiating between these subsets may be needed. Again, the use of a pseudo-random number ID as a resource owned by the floor holder could solve this issue. As both floor holders will own a different token, differentiation between the talk streams becomes possible.
<<-- End of Third Change -->>
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