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1 Introduction

Support for priority was part of the WID for Rel-13 and has therefore been discussed in previous RAN2 meetings. In the latest meeting RAN2#91 [1] the following agreements were made.

	Agreements 

-
To implement PPP only changes to the PC5 interface are necessary

-
If a packet is prioritized on the PC5 interface, it should also be treated with some priority on the Uu interface (if a ProSe UE-to-Network relay is used).

-
If a packet is prioritized on the Uu interface, it should also be treated with some priority on the PC5 interface (if a ProSe UE-to-Network relay is used).

-
From RAN2 point of view a static mapping between LCID and PPP is not a feasible solution.  The need to provide PPP information from the transmitter to the receiver is only for the relay case (if there is one at all).   From a RAN2 point of view, the preferred solution is to provide PPP information is by including the information in the PDCP of the sidelink.   

-
Define LCG per ProSe destination and within one ProSe destination, each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel.  FFS how the mapping between LCGID and priority is determined. 

-
The same Rel-12 sidelink BSR format will be used as a baseline.  When sending a SL BSR, the UE includes BS of all LCGs having SL data among all ProSe destinations as many as it can (relying on the truncation mechanism of Rel-12).  

-
FFS how the ProSe BSR is constructed (the order in which BS is provided for each LCGID )  

-
When the UE receives a SL grant, the UE selects the ProSe group having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and the serves all sidelink logical channels belonging the selected ProSe destination group in a decreasing priority order.


In this paper we propose solutions aligned with also with the agreements made in RAN1 [4].
2 Discussion
There is still some confusion when discussing priority possibly due to the requirements for MCPTT [2], where an extensive list of requirements for different use cases is presented. In the following we look at fundamental building blocks needed to provide any priority at all. Using these “blocks” it should be possible to provide the requested priority.
RAN1 has concluded that there is no RAN1 specification impact for support of PPPP [4]. RAN1’s understanding is that PPPP can for example be supported as follows: 

-
Mode-2 Group priority can be supported by a (re)configurable mapping of ProSe PPP levels to different mode-2 resource pools (for PSCCH and PSSCH), or possibly to different sets of T-RPTs for data and possibly PSCCH resource index for control signalling. 

-
In order to make it possible to configure a 1-to-1 mapping between ProSe PPP levels and pools as one of the supported configurations, the maximum number of mode-2 PSCCH and PSSCH pools should be extended to 8 both in-coverage and out-of-coverage. 

In the following we discuss some important observations that have been presented in previous papers by various companies. The principles for how to provide priority is also captured in the SA2 TR [3], while they leave the method in which the priority is connected to the radio resources to be solved by RAN groups.
Observation 1 Pre-emption and floor control are implemented on the application layer; based on  ProSe control messages exchanged between applications.
Floor control is always an application layer function. However, pre-emption could theoretically be implemented on lower layers. In ProSe the AS provides information needed to take a decision on pre-emption, however, the actual decision is taken by the application.
Observation 2 Link performance cannot be guaranteed on PC5 in Rel-13.
There is no feedback over the PC5 link that acknowledges receipt of packets. Hence, a ProSe UE has to rely on that the 4 concurrent transmissions are enough for accurate reception of the transmission. If these repetitions are not enough the data is lost without the transmitter knowing.
Observation 3 Transmitting UEs are able to receive transmissions from others during an ongoing PTT call, but with degraded reception performance.

During transmission over PC5 there will be TTIs where no data are transmitted. During such TTIs the UE can listen to transmissions from other UEs (in the vicinity). This ability to receive during an ongoing transmission is necessary for providing pre-emption. 
Observation 4 PPPP is the only field recognized at radio level for selecting radio resources.

Providing priority when there is support from an eNB is quite straightforward. However, in order to provide priority to ProSe users both in coverage and out of coverage some is a bit more complicated. Using PPPP it is possible to signal priority information all ProSe users and to provide a connection between priority and AS. 
The building blocks that we need to provide the required priority are:
Proposal 1 Up to 8 (orthogonal) pools are configured on the Public Safety carrier.
Proposal 2 RAN2 assumes that different organizations sharing a common carrier can use different subsets of the pools. Since each pool is identified by a PPPP, different organizations must use different subsets of PPPPs.
With these proposals in place a system with prioritized transmissions can be provided. Some examples of how to make use of PPPP values are given in the last two observations. In order to provide a reliable service it may be a good idea to separate the resources used for control and user data. Further, it is reasonable that control messages are given higher priority than user data, just as in legacy systems. The reason is that losing control information may affect the system more severely than a few lost speech frames, e.g. loss of the message that signals a transmission request from a user with high priority.

Observation 5 Within the PPPP values available for a certain organization, data/voice is associated to one PPPP while control messages (e.g., for floor control, pre-emption, etc.) should use another PPPP.

Observation 6 The pool dedicated to (low bitrate) control messages, should be sent with higher reliability compared to that of voice/data.

3 Conclusion

In section 2 we made the following observations:
Observation 1
Pre-emption and floor control are implemented on the application layer; based on  ProSe control messages exchanged between applications.
Observation 2
Link performance cannot be guaranteed on PC5 in Rel-13.
Observation 3
Transmitting UEs are able to receive transmissions from others during an ongoing PTT call, but with degraded reception performance.
Observation 4
PPPP is the only field recognized at radio level for selecting radio resources.
Observation 5
Within the PPPP values available for a certain organization, data/voice is associated to one PPPP while control messages (e.g., for floor control, pre-emption, etc.) should use another PPPP.
Observation 6
The pool dedicated to (low bitrate) control messages, should be sent with higher reliability compared to that of voice/data.


Based on the discussion in section 2 we propose the following:
Proposal 1
Up to 8 (orthogonal) pools are configured on the Public Safety carrier.
Proposal 2
RAN2 assumes that different organizations sharing a common carrier can use different subsets of the pools. Since each pool is identified by a PPPP, different organizations must use different subsets of PPPPs.
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