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1 Introduction

Priority was discussed during Rel-12. However, not all of the original requirements were met since very little priority support was included in the Rel-12 specification.
In [1] the following objective was identified:

2)
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)
The discussion on ProSe priority concluded that more input is needed. Below is an excerpt from the notes from RAN2#89bis[4]:
-
Chair thinks that there is a misalignment with the terminology used between SA and RAN.  An explanation on how QoS (priority) works today in the network can be useful and we can ask SA how it fits within RAN terminology.  ZTE likes the proposal and thinks we should have an email discussion to agree to a possible LS.  Huawei thinks that the concept of group priority was not explicitly discussed in SA2.  Ericsson thinks that it would help for RAN2 if SA2 and SA6 translate their requirements to our terminology.  

=>
There is a need to have a better understanding of requirements before proceeding with a solution

In an attempt to find answers to some of the questions discussed in the meeting an LS [5] was sent to SA2 and SA6.
In this contribution we address that work item objective and try to add some structure within all the different terms used in this discussion. Further, we provide input to remaining work needed in order to support priority in ProSe communication according to [1]. Some of the proposed procedures may help fulfil MCPTT requirements [2] that possibly fall within the scope of RAN2 work. 
2 Discussion
There is not very much information about what the abovementioned WID actually refers to. Hence, in the following we attempt to define how we interpret the WID and propose to realize parts one important scenario that will arise.

There are the two modes of communication: one eNB controlled (mode 1) and one UE controlled (mode 2). These different modes shall provide similar user experience to the end users. For mode 1 communication the open issues concern how different nodes are configured. Whereas for mode 1 and 2 open issues are related to what is priority, how should we enforce priority, is there a need for added functionality on AS?
Priority is often, in ProSe discussions, mentioned together with QoS (as in QoS in LTE Rel-8). There may be similarities, however, the QoS framework standardized for LTE has a larger scope and provides functionality not always needed and not always possible to realize for ProSe communication, e.g. given the design of the PC5 interface and ProSe BSR used during eNB controlled ProSe communication. One aspect of the QoS-related priority is the possibility to use different resource pools and the objective to try to provide higher priority users and some services with better radio conditions (similar to scheduling of radio resources ordinary LTE UEs).

ProSe in its current state will most likely provide a single service per UE per group 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 [2], 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. 

The process of distributing access to the speech channel for PTT is traditionally controlled by floor control [2] [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 some cases 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.
Assuming that there are several groups close to each other a situation could arise when the groups compete for resources. In theory, if there are several groups in the same area users in the respective groups can transmit at the same time. However, in reality this may be difficult; especially when the groups occupy the same area in the cell. So with ProSe, to ensure resilient speech communication, this again boils down to determining who should be allowed to talk; which UE in the most important group has the highest rank compared to the other UE that wish to transmit. 
Observation 1 The discussion on priority in this contribution is limited to push-to-talk (PTT) since this is the service for which ProSe was intended. When there is no PTT transmission other types of data can be transmitted.
Observation 2 For each UE that requests permission to transmit PTT a “transmission rank” needs to be evaluated. Such a transmission rank can be evaluated and handled by a floor control mechanism.
Observation 3 Other types of services will likely have lower priority than voice communication and therefore be allowed to use the channel only when there is no voice communication. 
“Who-is-allowed-to-transmit-priority” is evaluated using a number of different parameters. The first one, static priority, is based on static attributes of the user, e.g., rank, subscription, or public safety. The second component, dynamic priority, is based on the current situation, e.g. geographical position, emergency situation, first responder, type of traffic, etc. This applies to both users and groups. Both types of static priority (i.e. user and group) need to be preconfigured in the UE to enable operation out of coverage. Since all UEs will be pre-configured with a UE identity and group identities, a reasonable assumption is that these preconfigured priorities are used to evaluate if a UE is allowed to transmit and, if not, what position in a transmission queue that the UE should have.
Proposal 1 The user static priority is pre-configured in the UE.

Proposal 2 The group static priority is pre-configured in the UE.

Proposal 3 A mapping of other relevant ProSe Identities (i.e. for other groups and users) to priority is pre-configured in the UE.

2.1 Issues with ProSe priority when out of coverage

When out of coverage UEs “control” transmissions. Hence, priority decisions need to be executed by the transmitting UEs. 
The IP packet to be transmitted to the Access Stratum is associated with a priority value from a range of possible values. As a result, the Access Stratum uses the priority value associated with the IP packet to prioritise both intra-UE transmissions (i.e. packets associated with different priorities (voice vs data) awaiting transmission inside the same UE) and inter-UE transmissions (i.e. packets associated with different priorities awaiting transmission inside different UEs). 
A UE transmitting scheduling assignments must be able to receive scheduling assignments from another UE during the same SA period in order to be able take action corresponding to priority (e.g. stop transmitting). However, there is not enough information in the SA to assess the priority; hence a UE needs to decode both a SA and the following MAC header and possibly also data to know which UE is transmitting and, consequently, the priority of the transmitting UE.
Proposal 4 When a UE has received and decoded the SA and MAC header of the corresponding data transmission, information on priority can be sent to upper layers. Upper layers (i.e. the application) can use the information to coordinate group communication.
2.2 Relation between priority and radio configuration
With Rel-12 signalling there is a possibility to signal multiple resource pools to use. A Rel-12 UE always uses the first pool. With Rel-13 the same signalling could be used but different uses for each pool can be envisioned. One pool could be reserved for emergency cases (high priority) while another could be reserved for users with a certain user static priority, for example. However, reserving resources for scenarios that may not occur is an inefficient use of resources.
Proposal 5 Support configuration of resource pools to allow radio-level prioritization of high priority users. Aim for a dynamic distribution of the resources, e.g. allow UEs to use more resources than included in original pool when there are no users in other pools. 
3 Conclusion

In section 2 we made the following observations:
Observation 1
The discussion on priority in this contribution is limited to push-to-talk (PTT) since this is the service for which ProSe was intended. When there is no PTT transmission other types of data can be transmitted.
Observation 2
For each UE that requests permission to transmit PTT a “transmission rank” needs to be evaluated. Such a transmission rank can be evaluated and handled by a floor control mechanism.
Observation 3
Other types of services will likely have lower priority than voice communication and therefore be allowed to use the channel only when there is no voice communication.


Based on the discussion in section 2 we propose the following:
Proposal 1
The user static priority is pre-configured in the UE.
Proposal 2
The group static priority is pre-configured in the UE.
Proposal 3
A mapping of other relevant ProSe Identities (i.e. for other groups and users) to priority is pre-configured in the UE.
Proposal 4
When a UE has received and decoded the SA and MAC header of the corresponding data transmission, information on priority can be sent to upper layers. Upper layers (i.e. the application) can use the information to coordinate group communication.
Proposal 5
Support configuration of resource pools to allow radio-level prioritization of high priority users. Aim for a dynamic distribution of the resources, e.g. allow UEs to use more resources than included in original pool when there are no users in other pools.
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