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1 Introduction

The WID for ProSe Rel-13 [1] states the following objective
3)
Define enhancements to D2D communication to enable the following features:

b)
Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

As a result of the discussions during the meeting in Fukuoka [2] there are a number of agreements concerning different aspects of priority:

	Agreements 

· The AS is provided with the priority of the data packets to be transmitted on PC5 interface.   The AS doesn’t need to know how the higher layers have determined the priority (pending final SA2 response).  
· For each logical channels there will be an associated priority.
· The creation of logical channels will be left to UE implementation, similar to Rel-12.  In addition to taking source/destination ID of packets into account when creating a logical channel, the UE will also take into account the priority of packets.   
· For scheduled resource allocation, as a baseline, the buffer status is reported per destination ID, as per Rel-12 agreement.  It is FFS how the mapping between the logical channel priority and LCG is done.  
· RAN2 has agreed that for autonomous resource selection, solutions other than static one-to-one association between priorities and resource pools should be considered.   Solutions to address this limitations are FFS.  

· The resource pool is selected, the selection is valid for the entire SA period.  After the SA period is finished the UE may perform resource pool selection again.   FFS whether multiple transmission to different destination IDs can be allowed within one SA period.  


In this paper we discuss how the agreed prioritization mechanism (D2D PPP) can be used to enforce priority by using floor control. Floor control itself is a vital mechanism for group communication, which is the main application for ProSe Direct Communication. 
2 Discussion

The normal mode of operation in ProSe is that one user in a group is allowed to talk at a time.   Therefore, in the context of ProSe priority determines who gets to transmit first. Another way of describing this is that all users that want to transmit data are put in a queue; the order decided by some ranking based e.g. on static user and group priority, time when UE entered queue, situation and possibly other.  When a UE has the highest ranking (first in the transmission queue) this UE is allowed to transmit.

Push-to-talk (PTT) is the voice service proposed for ProSe [1] and MCPTT [3], and therefore the most likely service to be transmitted over the PC5 interface. Further, PTT will for the time being be the service that will always be sent before other types of data. In other words, when there is no ongoing voice transmission other data can be transmitted. 
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Figure 1.  Possible inputs for evaluation of per packet priority and principle for how queue is used to enforce priority.

The process of distributing access to the speech channel for PTT is traditionally controlled by floor control [3] and there will certainly be some type of floor control for ProSe as well. In addition to handling normal transmission queues, there will be situations when high ranked users need to be allowed to interrupt an ongoing communication, i.e. pre-empt or override the current speaker. A typical example of when pre-emption will be invoked is when a UE signals some sort of emergency, which will force the currently transmitting UE to stop transmitting as soon as possible. Override and pre-emption needs to be supported for PTT communication over ProSe.

The floor control function will most likely reside on the application layer. This implies that floor control is of limited concern to RAN2. However, some RAN2 involvement is required and therefore it is a good idea to describe the use of such RAN2 elements in a context i.e. exemplify how floor control can be implemented with ProSe.
2.1 Realization of floor control
We here assume that there is one group with a number of users. A user that wants to transmit presses the push-to-talk (PTT) button on the UE. If no other UE in the group is currently transmitting the UE that starts to transmit passes necessary information in a scheduling assignment (SA) (e.g. its identities) to the  receiving UEs in order to initiate communication. 

Upon receiving the SA the UE can start decoding data (assuming that the transmitting UE belongs to the same group), from which further information needed for floor control can be assessed, e.g. information on priority and a time stamp showing when the communication session started.
If there is an ongoing communication session when the PTT button is pressed the UE that requests permission to transmit must behave differently. Since all UEs in a group listen to the ongoing transmissions (comprising SAs followed by data) in the group all UEs will know the identity (and the priority) of the UEs currently transmitting after having decoded an SA and a data packet. One could consider that the actual ranking in the floor control queue comprises the abovementioned time stamp, static priorities (both UE and group priorities) and perhaps some other information.
Observation 1 A UE that is transmitting SAs and data can during the ongoing communication session receive and decode the SA and data, including the assigned per packet priority, from a second transmitting UE. 

At the press of the PTT button the following could occur (other procedures are possible):

-
The UE requesting to talk has already listened to the conversation and noted that the ongoing transmission comes from a UE with higher priority. The request is therefore transferred to a transmission queue (or floor control queue) and the UE has to wait until the ongoing transmission has ended. In this scenario the user will not receive an acknowledgement that the floor is empty.

-
The UE requesting to talk has higher priority than the UE with ongoing transmission. Upon reception of SA and data the UE with ongoing transmission decodes the priority and prepares to leave the floor for the incoming call. Information on who owns the floor is transferred to higher layers [6]. Further, in case if there are more users in the floor control queue such information is also transferred to higher layers.
Observation 2 Information needed to put UEs in a transmission queue is based on the time a UE requests the floor, the static priority of the UE within the group and the current situation, e.g. if the UE requests an emergency call or not.

A centralized floor control can be used for RRC_CONNTECTED UEs communicating in coverage. For RRC_CONNECTED UEs the eNB is in control of resources. For ProSe communication with RRC_IDLE UEs and UEs out of coverage, i.e. off-network, a distributed floor control mechanism is desirable to avoid a single point of failure, e.g. the unit running floor control cannot reach some UEs in the group. There are some proposals for how to implement floor control for off-network operation in [5] and [7]. 
Proposal 1 Floor control is an application layer function. Floor control does not need to be standardized in RAN2.

2.2 Group priority

The discussion above covers the case where users within a group compete for the floor. However, one of the important situations when override needs to be supported for all groups in the area concerns emergency group calls (see some requirements from TS 22.179 below).

“[R-5.7.2.1.1-004] The MCPTT Service shall ensure that MCPTT Emergency Group Calls have the highest priority over all other MCPTT Group transmissions, except System Calls, Emergency Private Calls (with Floor control), and other MCPTT Emergency Group Calls.

[R-5.7.2.1.1-005] The MCPTT Service shall be capable of changing a group call in progress to an MCPTT Emergency Group Call.

[R-5.7.2.1.1-006] MCPTT Emergency Group Calls, including their content and signalling, shall have pre-emptive priority over all other types of MCPTT calls, except System Calls, Emergency Private Calls (with Floor control), and other MCPTT Emergency Group Calls.

[R-5.7.2.1.1-007] The MCPTT Service shall provide the User ID of the initiator of an MCPTT Emergency Group Call and an indication that it is an MCPTT Emergency Group Call to Affiliated MCPTT Group Members.”
In order to ensure that emergency calls are given special treatment, such calls need to be possible to identify. A straightforward method to ensure that this is the case is to introduce Emergency groups. One such group could include all public safety users. There could also be smaller groups in case this is needed.

When a transmission occurs to the emergency group all UEs will directly acknowledge that this transmission needs special treatment. It could be so that a decision to stop transmissions to other groups can be taken already on lower layers or alternatively sending to information to higher layers, to allow decisions to be taken by the application.

Proposal 2 Create separate groups for emergency calls to simplify override of normal Prose communication when there is a need for a dynamic change of priority, e.g. an emergency situation occurs.

2.3 Mapping of priority to radio parameters

One way to enable priority differentiation off-NW ProSe transmissions consists of mapping different transmission radio parameters to the priority (i.e. D2D PPP) of the packet received from the higher layers. Such mapping should be pre-configured for out of coverage operation but nonetheless the eNB must have the possibility to control such mapping. 

Proposal 3 Some Mode-2 transmission parameters, e.g. the transmission pool for PSSCH and PSCCH transmission are determined by the D2D PPP according to a pre-configured mapping. 
Proposal 4 There is no need to define additional resource pools (than the 4 pools already agreed) for differentiating UE priorities. If desired, orthogonal resources within a pool may be created by defining T-RPT subsets.
3 Conclusion

In section 2 we made the following observations:
Observation 1
A UE that is transmitting SAs and data can during the ongoing communication session receive and decode the SA and data, including the assigned per packet priority, from a second transmitting UE.
Observation 2
Information needed to put UEs in a transmission queue is based on the time a UE requests the floor, the static priority of the UE within the group and the current situation, e.g. if the UE requests an emergency call or not.


Based on the discussion in section 2 we propose the following:
Proposal 1
Floor control is an application layer function. Floor control does not need to be standardized in RAN2.
Proposal 2
Create separate groups for emergency calls to simplify override of normal Prose communication when there is a need for a dynamic change of priority, e.g. an emergency situation occurs.
Proposal 3
Some Mode-2 transmission parameters, e.g. the transmission pool for PSSCH and PSCCH transmission are determined by the D2D PPP according to a pre-configured mapping.
Proposal 4
There is no need to define additional resource pools (than the 4 pools already agreed) for differentiating UE priorities. If desired, orthogonal resources within a pool may be created by defining T-RPT subsets.
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