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Abstract of the contribution: This contribution proposes a solution to handle the QoS for PC5 based V2X messages.
Discussion
In the TR 23.785, there is a key issue to study QoS support for V2X service on PC5. The related aspect to be studied is which QoS parameters need to be defined.
Taking the existing QoS parameters on Uu into account, the following parameters are useful in PC5 V2X service:
· PC5-QCI: a scalar that is used to categorize access node-specific parameters for V2X service.

· Scheduled Mode:  indicates whether the resource is scheduled by the eNB or UE autonomously selects from the configured resource.
· Resource Type: whether a PC5 is GBR or Non-GBR.

· GBR: denotes the bit rates that can be expected to be provided by a PC5 bearer in the eNB scheduled mode.

· Non-GBR: denotes the bit rates that can be expected to be used by a PC5 bearer in the UE scheduled mode
· PPPP: the priority of a V2X message transmitted over PC5.
· Packet Delay Budget: the latency between a sending UE and a receiving UE with or without RSU.
· ARP: similar to the APR defined for EPS, which enable the E-URTAN to manage PC5 bearers due to resource limitation on PC5

The one-to-one mapping of standardized QCI values to standardized characteristics is shown in table 1 as an example. 

Table 6.1.7: PC5-QCI characteristics
	PC5-QCI
	Scheduled

Mode
	Resource Type
	ProSe

Per 

Packet 

Priority
	V2X

Packet Delay Budget 
	Example Services

	1
	
	
	1
	20 ms
	Particular DENM message (i.e. pre-crash sensing)

	2
	eNB 

scheduled
	GBR
	2
	100 ms
	Other DENM messages

	3
	
	
	3
	100 ms
	Particular CAM message (i.e. emergency vehicle warning)

	4
	
	
	4
	100 ms
	Other CAM messages

	5
	UE

scheduled
	Non-GBR
	*
	100 ms
	Any messages transmitted in UE scheduled mode


On the other hand, Some QoS parameters are not used comparing with EPS bearer, e.g. Priority, Packet Delay Budget,Packet Error Loss Rate. 
· Priority is used to differentiate between SDF aggregates of the same UE aggregates from different UEs, but the SDF is not used in PC5 communication.

· The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF
· The Packet Error Loss Rate (PELR) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in E‑UTRAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in E‑UTRAN).
Proposal:
6
Solutions
6.X
Solution #X: QoS handling for PC5 based message.

6.X.1
General

For UE to use V2X service, the EPS system supports QoS handling for a UE to transit V2X messages by a PC5radio bearer.

A PC5 bearer uniquely identifies traffic flows that receive a common QoS treatment between a sender UE and receiver UEs.
A PC5 bearer is the level of granularity for bearer level QoS control in the E-UTRAN. That is, all the traffic mapped to the same PC5 bearer receives the same bearer level packet treatment (e.g. scheduling policy, RLC configuration, etc.). Providing different bearer level packet treatment requires separate PC5 radio bearers.

Editor's note: It needs to be clarified the mechanism to map application level messages (e.g. ITS messages) to suitable PC5 bearers.
PC5 bearer is established under the control of E-UTRAN. E-UTRAN obtains the PC5 based QoS parameters during Attach procedure.

A PC5 bearer is referred to as a GBR PC5 bearer, if dedicated network resources related to a Guaranteed Bit Rate value that is associated with the PC5 bearer are permanently allocated (e.g. by an admission control function in the eNodeB) at the PC5 bearer establishment/modification. Otherwise, a PC5 radio bearer is referred to as a Non-GBR PC5 bearer (e.g. UE sends V2X messages in UE scheduled Mode ).

6.X.2
PC5 bearer level QoS parameters

The PC5 bearer QoS profile includes the parameters PC5-QCI, ARP.

Each PC5 bearers (GBR or Non GBR) is associated with the following bearer level QoS parameters:

· PC5 QoS Class identifier (PC5-QCI);

· Allocation and Retention Priority (ARP).
A PC5 QCI is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment(e.g. scheduling weights, admission thresholds, etc.), and have pre-configured by the operator owning the access node(e.g. eNode B). A one to one mapping of standardized QCI values to standardized characteristics should be defined in TS 23.203.
Editor's note: It’s FFS what the one to one mapping of standardized QCI values to standardized characteristics is.
The ARP in the PC5based QoS profile is similar to the APR defined for EPS, which enable the E-URTAN to manage PC5 bearers due to resource limitation on PC5.

The Scheduled Mode defines whether PC5 resource is scheduled by a eNodeB or is autonomously selected by a UE.
Each PC5 GBR bearer is additionally associated with the following bearer level QoS parameters:

· Guaranteed Bit Rate(GBR);

The GBR denotes the bit rates that can be expected to be provided by a PC5 bearer. 

6.X.2
Procedure

During the Attach procedure, MME generates the V2X PC5 based QoS parameters. This V2X PC5 based QoS parameters is sent to eNB and UE. The V2X PC5 based QoS parameters are generated by MME according to V2X UE Type, UE subscription from the HSS and the operator’s policy. The V2X PC5 based QoS parameters contains a set of ARPs and PC5-QCIs(representing Scheduled Mode,  Resource Type, ProSe Per Packet Priority and Packet Delay Budget ) , which a UE is allowed to use during it sends V2X messages.

Anytime a UE needs to send V2X messages over PC5, it obtains PC5 resource from eNB. 

The eNodeB provide V2X service to the UE according to V2X PC5 based QoS parameters receives from the MME. 
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Figure 6.X.2.1-1: Attach

The procedure is identical to the attach procedure defined in clause 5.3.2.1 of TS23.401, with the following addition:

1. 
V2X UE Type is included in attach request. The V2X UE Type indicates which type of a UE for V2X service, e.g. emergency vehicle, common vehicle, Road Side Unit and etc. V2X capability is added as part of the “UE Network Capability”, which indicates whether the UE is capable of supporting V2X communication. 
17
MME generates the V2X PC5 based QoS parameters which is described in 6.X.2.1. 


The V2X PC5 based QoS parameters is included in Attach Accept message sent to the UE and the Initial Context Setup Request message sent to eNB.

"V2X authorised" is included in the S1 AP Initial Context Setup Request indicating the UE is authorised to use V2X communication.
18.
The eNodeB maps V2X PC5 based QoS parameters to the PC5 radio Bearer QoS parameters. The eNodeB sends the RRC Connection Reconfiguration message including the PC5 radio Bearer QoS parameters. If the V2X PC5 based QoS parameters contains PC5-QCI that is UE scheduled, the eNB may also indicates the PC5 related radio parameters used to send V2X messages in the RRC Connection Reconfiguration message。

The UE NAS shall store the V2X PC5 based QoS parameters. The UE may provide V2X PC5 based QoS parameters to the application handling the V2X message. The application usage of V2X PC5 based QoS parameters is implementation dependent.
27. At any time the UE receives V2X messages from the application, the UE sends the V2X messages according to the PC5 radio Bearer QoS parameters received in step 18. That is, for PC5-QCI that indicates eNodeB Scheduled Mode, the UE requests PC5 radio resources from E-UTRAN to send the V2X messages. For PC5-QCI that indicates UE scheduled Mode, the UE autonomously selects PC5 related radio parameters that is received in the RRC Connection Reconfiguration message to send the V2X messages.

6.X.3
Solution evaluation

Editor's Note: This clause will contain evaluation on the system impacts.
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