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Abstract of the contribution: This document addresses the determination of Per-Packet Priority for PC5-S Signalling Protocol messages. 
1. Discussion

In clause 7.1.5 of TR 23.713, it was concluded that both PC5 transport for signalling and user plane should follow the same ProSe Per-Packet Priority (PPP) treatment defined in clause 7.5.1. 

Now, according to clause 7.5.1:

“the priority of a ProSe communication transmission is selected by the application layer based on criteria that are not in scope of ProSe specifications, whereby the application layer determines and provides the lower layers (Access Stratum) a PPP value for every application packet”

This conclusion is not clear/ it is confusing due to the following:
The statement “the transport for PC5 signaling and user plane should follow the same ProSe Per-Packet Priority (PPP) treatment defined in clause 7.5.1” only talks about how the selection of the PPP is done for user plane, which is understandably determined by the application and it is also understandably not in scope of ProSe specifications

However, while it is clear that the implementation of the application and how the application selects the PPP for user plane data is outside the scope of 3GPP, the determination of PPP for PC5-S happens at the ProSe Protocol layer since PC5-S messages originate at the ProSe Protocol layer, therefore the selection mechanisms of the PPP for PC5 signalling is indeed in scope of 3GPP and as such it should be defined by 3GPP.
2. Possible solutions for Priority handling of PC5-Signalling messages

In order to derive the priority value for each PC5-S transmission, we investigate the following possible solutions:
Solution 1: Priority determined at the ProSe Protocol Layer based on provisioned PPP values in the UE on a per PC5-S message basis 
In the first solution, the priority levels for the different PC5-S messages are configured in the UE, either preconfigured in the UICC ProSe configuration or pushed onto the ME by DPF via OMA DM using ProSe Management Objects (e.g., as part of PC3 ProSe service provisioning) as depicted in Figure 1
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Figure 1 PPP provisioning for PC5-S messages

The configured priority could depend on the type of PC5-S message such that each PC5-S message type could be associated with a corresponding priority level or PPP value. For example, a “Direct Communication Request” message could be configured to have a specific priority (e.g., highest priority our of 8 possible values), while another PC5-S message (e.g., Layer-2 link maintenance over PC5) may be associated with a different PPP priority (e.g., lowest priority out of 8 possible values)
 In addition, values for different PC5-S messages could be statically configured in either the ME or UICC. Furthermore, if no PPP values for PC5-S messages are configured, a default values can be defined. The suggested default value for all PC5 messages PPP is the highest priority out of 8 defined (i.e., the solution defaults to solution 2)..
As stated in TS 23.303, section 5.4.6.1, “when the ProSe upper layer (i.e. above PC5 access stratum) passes a protocol data unit for transmission to the PC5 access stratum, the ProSe upper layer provides a ProSe Per-Packet Priority from a range of 8 possible values.
The ProSe Per-Packet Priority is selected by the application layer based on criteria that are outside the scope of this specification” 

Likewise, when the ProSe Protocol layer passes a PC5-S message in a protocol data unit for transmission to the PC5 access stratum, the ProSe Protocol layer provides a ProSe Per-Packet Priority value from a range of 8 possible values based on either the configured value in the ME or the pre-configured values in the UICC, as depicted in .Figure 2.The pre-configured value in the UICC has precedence over any value configured in the ME
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Figure 2 PPP pass to AS
.

Solution 2: Priority determined at the ProSe Protocol Layer based on a predefined PPP value for all PC5-S messages
With this approach, the PPP value defined by 3GPP may be the same for all PC5-S messages which is determined based on a static configuration available at the ProSe Protocol Layer (e.g., the PPP values for all PC5-S messages is set to the highest possible value out of 8 possible values). The ProSe Protocol Layer then passes this PPP value to the access stratum along with the PC-5 message as depicted in Figure 2. 
3. Solution evaluation

Solution 1 is the simplest and more flexible approach in determining the priority of PC5-S traffic based on priority configured on a per message basis. The priority determined in this manner will thus solely depend on the priority configured within the ProSe Protocol layer (i.e. type of PC5-S message). In other words, similarPC5-S messages would be treated with equal priority. 
Solution 2 does not take into account the nature of PC5-S message to be sent, and hence, the ProSe Protocol Layer might not be able to differentiate the priority handling of the various PC5-S messages that are sent for different purposes. For example, a Direct Communication Request message may treated with the same priority as a Keep Alive message which may be an issue since certain PC5-S messages may need to be transmitted with a higher or different priority. This solution also reflects the default case when no priority is defined, in which case all messages are treated with equal priority. The suggested default value is the highest priority out of 8 possible values. 
4. Proposal

Based on the above evaluation of the different possible solutions, it is proposed to adopt Solution 1 as means of determining a PPP value for each ProSe PC5-S message to be transmitted by the UE.  

>>>Start Changes<<<
7.5.1
Solution for ProSe Priority and QoS

7.5.1.1
Functional Description
Editor's note:
General description, assumptions, and principles of the solution.
The Priority of a ProSe communication transmission is selected by the application layer based on criteria that are not in scope of ProSe specifications.

The design of the way the application layer and the ProSe communication lower layers interact should be neutral to the way the UE is accessing the medium i.e. whether scheduled, or autonomous transmission modes are used. 

When requesting any transmission (i.e. either using one-to-one or one-to-many transport), the UE upper layers provide the lower layers a ProSe Per-Packet Priority from a range of possible values. ProSe Per-Packet Priority of the transmission is independent of the destination address.

The access stratum uses this ProSe Per-Packet Priority associated with the protocol data unit as received from upper layers to prioritise in respect with other intra-UE transmissions (i.e. protocol data units associated with different priorities awaiting transmission inside the same UE) and inter-UE transmissions (where possible). Priority queues (both intra-UE and inter-UE (where possible)) are expected to be served in strict priority order i.e. the scheduler in UE or eNB serves all packets associated with ProSe Per-Packet Priority N before serving packets associated with priority N+1 (lower number meaning higher priority).

The way the medium is accessed in scheduled or autonomous transmission modes, while respecting the ProSe Per-Packet Priority selected by applications, is in scope of RAN WGs.

Support of 8 levels for the ProSe Per-Packet Priority should be sufficient to support a wide range of applications.
ProSe Per-Packet Priority associated with the transport of PC5-S messages is determined at the ProSe Protocol layer in the UE based on the configured priority on a per PC5-S message basis. If no priority is configured, all messages are treated with equal priority. The suggested default value is the highest priority out of 8 possible values
7.5.1.2
Procedures

Editor's note:
Describes the high-level operation, procedures and information flows for the solution.

7.5.1.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
UE 

-
Supports an interface allowing the Application layer to indicate, independent of the transmission mode ProSe Per-Packet Priority.

eNB

-
Support appropriate prioritization scheme(s) for both scheduled and autonomous transmission modes as defined by RAN WGs
>>>End of Changes<<<
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