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1 Introduction
In RAN2 #89bis, RAN2 discussed one contribution related to group priorities [1]. After rather extensive discussions it was apparent that there was considerable confusion about the actual requirements for group priorities, and even if the group level was the most appropriate level to implement priorities for MCPTT. As a result the vice-chair captured the following conclusion from the discussion:


[image: image1]
The discussion concluded with an agreement to have an e-mail discussion, and draft a possible LS to SA2 and SA6 to better understand and define the requirements for group priority. This discussion culminated in an agreement and drafting of LS R2-151789 [2] in which a number of questions were raised for SA2 and SA6 to clarify the requirements for ProSe priorities, and provide guidance related to the access stratum handling of priority for ProSe. Clearly RAN2 needs to await the response to [2] before any normative work on ProSe priorities can be agreed.
Proposal 1: RAN2 should wait for a response to LS R2-151789 before concluding any normative work on ProSe priorities.
Never the less, in the interest of time it is useful to review and discuss some key points about ProSe priorities, and the potential impact to RAN2. This contribution aims to motivate such a discussion, and hopefully reach some agreements on the broad outlines of the work at a stage 2 level.

2 Objectives of ProSe Priorities

MCPTT is the most typical Public Safety application in Rel-13. TS 22.179 [3] specifies an extensive set of priorities for MCPTT group calls and private calls. Specifically TS 22.179  indicates that the MCPTT service will assign an application layer priority value to each MCPTT Group and Private call. In addition, the the MCPTT Service shall pass these attributes to the ProSe transport layer for the purposes of prioritizing the associated user data. 

There has been some limited discussion in SA2 about the protocol implication of MCPTT priorities in Rel. 13. Reference [4] proposed that the MCPTT Server should determine the application layer priority, while the ProSe function should map the application layer priority to transport layer priority parameters. Furthermore, reference [4] proposed a mechanism to communicate the transport layer priority information from the ProSe function to the core network, and hence to the eNB. 
Proposal 2: The transport layer group ProSe priority shall be determined by the ProSe function and communicated to the eNB via the MME and HSS.
In TR 23.713 [5] SA2 studied extended architecture support for proximity-based services related to Rel. 13, and provided details of the procedures needed to support various functionalities. For example, Figure 1 is a diagram illustrating relaying of a public safety communication service from a public safety application server, through the LTE EPC and RAN, to a remote out-of-coverage UE by utilizing a UE-to-Network relay. Note that in Figure 1 the communication link between the Relay UE inherits the complete set of QoS capabilities available through LTE. On the other hand, the same user plane data is communication between the Relay UE and the remote UE over the PC5 interface. Although the relationship between ProSe priorities and QoS has not been clearly defined yet, what is clear is that both the QoS provided by the Uu interface and the prioritization provided on the PC5 interface should be complementary and compatible. Thus it is useful to maximize the commonalities between transport layer ProSe priorities applied to the PC5 interface, and QoS parameters of the uplink Uu interface, in order to guarantee consistent performance.
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Figure 1 ProSe UE-to-Network Relay
Proposal 3: The solution for ProSe priorities shall reuse as much as possible the uplink QoS parameters and capabilities.
3 ProSe Priority Implementation for Scheduled Resource Allocation

Uplink QoS for the Uu interface is realized in LTE via two key mechanisms:

1)  
The UE is configured with appropriate QoS parameters for each logical channel via RRC signaling

2)  
The UE reports buffer occupancy for its logical channel groups via the MAC BSR to the eNB, and the eNB provides uplink resource grants to the UE according to the priorities and QoS requirements of the related logical channel.
In Rel. 12, the functionality provided by the BSR was extended to ProSe through the mechanism of the Sidelink BSR. In addition to the buffer occupancy provided for the Uu interface, the Sidelink BSR provides buffer status on the granularity of each of the UE’s destination communication group via the Group Index field (Figure 2). On the other hand, it is expected that for Rel. 13, the QoS requirement of the PC5 interface is limited to prioritization. Note that priorities are only one aspect of QoS currently supported for the Uu interface. Hence, we expect that the Sidelink BSR as defined in Rel. 12 (but not fully utilized) should be sufficient to support the requirements of ProSe priorities in Rel. 13.

Observation 1: The Sidelink BSR provides more granularity of buffer status information that the Uu BSR, whereas priorities are only a subset of the QoS supported by the Uu interface.
Proposal 4: Rel. 13 should make full use of the sidelink BSR defined for ProSe in Rel. 12. There is currently no reason to extend the Rel. 12 sidelink BSR.
What RAN2 should focus on is how best to configure the ProSe priorities provided from the core network, and any derived QoS parameters, to the UE. As discussed above, for the Uu interface QoS parameter configuration is achieved using RRC signaling. Likewise for ProSe, RRC signaling was used in Rel. 12 to configure some key parameters between the UE and eNB. For example, the group indices reported in the ProSe BSR are mapped to specific destination groups, and other key ProSe related parameters and provided to the eNB by using the Sidelink UE Information procedure. On the hand, the eNB uses existing RRC messages, such as RRC Reconfiguration to configure ProSe related parameters to the UE. These same RRC procedures can be enhanced if needed to support and configure any additional parameters needed for PC5 QoS (including transport priorities) to the UE.
Proposal 5: Existing RRC procedures should be enhanced if needed for the eNB to configure the UE with transport priorities and any additional QoS related parameters in Rel. 13.
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Figure 2 Structure of the Sidelink BSR
4 ProSe Priority Implementation for UE Autonomous Resource Selection

As discussed in [1] various contributions have proposed that priorities with mode 2 resource allocation can be provided by mapping group communications to different resource pools. However, reference [1] also clearly explained why separate resource pools are insufficient to guarantee any sense of preferential performance for different groups or private D2D communication. 

Observation 2: Allocating separate resource pools to groups with different priorities, cannot guarantee better performance for higher priority groups.
On the other hand, several RAN 1 contributions [6]

 REF _Ref416402893 \r \h 
[7]

 REF _Ref416402895 \r \h 
[8] in the Rel. 12 timeframe studied prioritization for mode 2. These studies showed that preferential prioritization can be achieved with mode 2 resource allocation by adopting a contention mechanism based on sensing of the PC5 interface. Furthermore, these conclusions hold for mode 2 resource allocation in both in-coverage and out-of-coverage scenarios.
Reference [1] outlined the following principles to achieve PreSe prioritization ProSe with mode 2 resource allocation:

a)    Higher priority groups should have more opportunities to transmit ProSe communications, and lower competition for transmission resources from lower priority groups, which can be controlled through sensing and backoff.  

b)    The higher the priority of the group, the larger the size of the resource pool it should have access to for transmission
c)    The lower the priority of the group, the more aggressive of a backoff strategy it should apply when using sensing
What remains to be defined is how mode 2 UEs will contend for D2D communication resources, and what specific parameters are needed to realize this contention. Regardless of what parameter set is needed to implement mode 2 contention, these parameters can either be configure by the eNB or preconfigured to the UE. Similar to the discussion for mode 1 resource allocation above, with minimal enhancements, the RRC procedures defined in Rel. 12 (e.g. Sidelink UE Information message and RRC Reconfiguration message) should be utilized to configure any such parameters from the eNB to the UE. 
Proposal 6: Rel. 12 RRC procedures and messages should be enhanced to configure priority related contention parameters for mode 2. 
This can easily be achieved for connected UE configured for mode 2. In face any UE needs to be in the connected state when it requests the configuration or update of ProSe communication priorities [4]. Therefore, RRC can be used to configure appropriate access stratum parameters for mode 2 as part of the group priority update procedure. These parameters can then be used by the ProSe UE to contend for mode 2 resources, regardless if the UE stays connected or returns to the idle mode. As for UEs that are out of coverage, preconfigured contention parameters can be used until the UE come into network coverage and can connected to the network. 
Proposal 7: Out-of-coverage UEs should use the latest configured contention parameters for mode 2, or pre-configured parameters if they have not been previously configured by the network. 

5 Conclusion
In this paper we discussed key points needed to achieve prioritization for ProSe communication in Rel. 13, and the impact to RAN2. We have the following observations and proposals:
Observation 1: The Sidelink BSR provides more granularity of buffer status information that the Uu BSR, whereas priorities are only a subset of the QoS supported by the Uu interface.
Observation 2: Allocating separate resource pools to groups with different priorities, cannot guarantee better performance for higher priority groups.
Proposal 1: RAN2 should wait for a response to LS R2-151789 before concluding any normative work on ProSe priorities.
Proposal 2: The transport layer group ProSe priority shall be determined by the ProSe function and communicated to the eNB via the MME and HSS
Proposal 3: The solution for ProSe priorities shall reuse as much as possible the uplink QoS parameters and capabilities.
Proposal 4: Rel. 13 should make full use of the sidelink BSR defined for ProSe in Rel. 12. There is currently no reason to extend the Rel. 12 sidelink BSR

Proposal 5: Existing RRC procedures should be enhanced if needed for the eNB to configure the UE with transport priorities and any additional QoS related parameters in Rel. 13
Proposal 6: Rel. 12 RRC procedures and messages should be enhanced to configure priority related contention parameters for mode 2. 

Proposal 7: Out-of-coverage UEs should use the latest configured contention parameters for mode 2, or pre-configured parameters if they have not been previously configured by the network. 
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There is a need to have a better understanding of requirements before proceeding with a solution
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