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1.
 Introduction

This contribution provides additional information on the details of the PC5 QoS Rules that are used by the UE to derive PC5 QoS parameters.
Information provided within PC5 QoS Rule

According to section 5.4.1.1.2 the UE uses the PC5 QoS rules to derive PC5 QoS parameters from the service requirements provided by the Application Layer. If the Application does not provide any service requirements the UE does not use the PC5 QoS rules but instead uses the Authorised PC5 QoS parameters for the V2X service based on configuration.
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Figure 1: 

Over Uu, the QoS rule is provided by the SMF to the UE, based on PCC rules provided by the PCF and includes the following:
-
QFI of the associated QoS Flow

-
Packet Filter Set (containing packet filters for IP or non-IP traffic)

-
QoS rule identifier

The PCC rule may contain for Service Data Flow detection either a list of Service Data Flow Filters or an application identifier that references the corresponding application detection filter for the detection of the service data flow (taking IP PDU as an example). The SMF generates the Packet Filter Set from the uplink and downlink service data flow filters of the PCC rule provided by the PCF.
Since, over PC5, the PC5 QoS Rules are provided directly by the PCF, the PCF needs to provide the packet filter set to the UE. In addition, the PC5 QoS rule requires information to assist the UE to map the service requirements of a V2X service requested by an application to appropriate PC5 QoS parameters.

It is proposed the PC5 QoS rule to include information on:

-
The service requirements of an Application

-
The V2X service (e.g. PSID or ITS-AID)

-
Application Layer ID

-
A PC5 Packet Filter Set which is similar to packet filter set defined in 3GPP TS 23.501.

The table below shows the information included within the PC5 QoS Rule. 

Table 1: The PC5 QoS rule information

	Information name
	Description
	Category

	Rule Precedence
	Determines the order the PC5 QoS rule is enforced in the UE.
	Mandatory

	V2X Traffic Descriptors
	This part defines the Traffic descriptor components for the PC5 QoS rule.
	Mandatory (NOTE 1)

	PC5 Packet Filter Set
	It is used to identify one or more packet IP flow(s) (NOTE 2)
	Optional

	V2X Service identifier(s)
	One or more V2X service identifiers (e.g. PSID or ITS-AIDs)
	Optional

	V2X Service Requirements
	Service requirements of the V2X application which may include requirements on Priority, Delay Latency, Reliability 
	Optional

	V2X Application ID
	Application identifier (e.g. Station-ID)
	Optional

	PC5 QoS parameters
	This part defines how to apply PC5 QoS parameters for the V2X service traffic 
	Mandatory

	PC5 QoS Identifier (PQI)
	Identifier for the authorized PC5 QoS parameters for the V2X service traffic.
	Optional

	UL/DL-maximum bitrate
	The maximum bitrate (downlink and uplink over PC5) authorized for the for the V2X service traffic (NOTE 3)
	Optional

	UL/DL-guaranteed bitrate
	The guaranteed bitrate (downlink and uplink over PC5) authorized for the V2X service traffic (NOTE 3)
	Optional

	Per PC5 link Aggregate Maximum Bit Rate
	The maximum aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows with a peer UE over PC5 unicast link
	Optional

	Priority Level
	Indicates a priority in scheduling resources (NOTE 4)
	Optional

	Averaging Window 
	Represents the duration over which the guaranteed and maximum bitrate shall be calculated (NOTE 5). 
	Optional

	Maximum Data Burst Volume
	Denotes the largest amount of data that the PC5 reference point is required to serve within a period of PDB of the PQI. (NOTE 5)(NOTE 6). 
	Optional

	NOTE 1:
At least one of the V2X Traffic descriptor components shall be present.
NOTE 2: 
The PC5 Packet Filter Set is similar to the IP flow Packet Filter Set described in clause 5.7.6.1 of 3GPP TS 23.501 [x]
NOTE 3:
Applicable only for GBR PC5 service data flows

NOTE 4:
Definition of priority level in clause 5.4.3.3
NOTE 5:
Optional and applicable only when a value different from the standardized value for this PQI in Table 5.4.4-1

NOTE 6:
The MDBV may also be provided by upper layer. It shall be used instead of the default value.


PC5 QoS Rule selection procedure
For every detected application traffic from the upper layer the UE evaluates the PC5 QoS rule(s) in order of precedence and determines if the application traffic matches the traffic descriptor of any PC5 QoS rule.

When a PC5 QoS rule is selected the UE applies the PC5 QoS parameters contained within the selected PC5 QoS rule. 
2. Proposals
It is proposed to adopt the following text in TS 23.287.   
*** Start of changes ***
5.4.1.1.2
Derivation of PC5 QoS parameters 
The following description applies to for both network scheduled operation mode and UE autonomous resources selection mode.
For NR PC5 QoS mechanisms, "PC5 QoS rules" is defined to derive PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc). PFI is assigned by the UE. The following operations are applied to derive PC5 QoS parameters:
a)
When V2X application layer provides service requirements for the V2X services, e.g. priority requirement, reliability requirement, delay requirement, to V2X layer, the V2X layer derives PC5 QoS parameters from the service requirements based on PC5 QoS rules;

b)
Otherwise, i.e. when V2X application layer does not provide any information about service requirements for the V2X services to V2X layer, the V2X layer uses the authorized PC5 QoS parameters corresponding to the V2X service based on the mapping between V2X services types (e.g. PSID/ITS-AID) and authorized PC5 QoS parameters as defined in clause 5.1.2.1.

When PC5 QoS rules are provisioned to the UE, the UE, for every detected application traffic from the upper layer, evaluates the PC5 QoS rule(s) in order of precedence and determines if the application traffic matches the traffic descriptor of any PC5 QoS rule.
The UE uses the selected PC5 QoS rule to apply the PC5 QoS parameters of the application traffic matching the traffic descriptor of the PC5 QoS rule.

Editor's note: It is FFS whether other operations need to be defined for IP communication over NR PC5 to derive PC5 QoS parameters (e.g. other input than service requirements).

Editor's note: It is FFS how PC5 QoS rule operation works for non-IP communication over NR PC5.
Figure 5.4.1.1.2-1 illustrates how PC5 QoS parameters are derived for V2X communication over NR PC5.
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Figure 5.4.1.1.2-1: Deriving PC5 QoS parameters for V2X communication over NR PC5
Table below list the information contained in a PC5 QoS Rule
Table 5.4.1.1.2-1: The PC5 QoS rule information
	Information name
	Description
	Category

	Rule Precedence
	Determines the order the PC5 QoS rule is enforced in the UE.
	Mandatory

	V2X Traffic Descriptors
	This part defines the Traffic descriptor components for the PC5 QoS rule.
	Mandatory (NOTE 1)

	PC5 Packet Filter Set
	It is used to identify one or more packet IP flow(s) (NOTE 2)
	Optional

	V2X Service identifier(s)
	One or more V2X service identifiers (e.g. PSID or ITS-AIDs)
	Optional

	V2X Service Requirements
	Service requirements of the V2X application which may include requirements on Priority, Delay Latency, Reliability 
	Optional

	V2X Application ID
	Application identifier (e.g. Station-ID)
	Optional

	PC5 QoS parameters
	This part defines how to apply PC5 QoS parameters for the V2X service traffic 
	Mandatory

	PC5 QoS Identifier (PQI)
	Identifier for the authorized PC5 QoS parameters for the V2X service traffic.
	Optional

	UL/DL-maximum bitrate
	The maximum bitrate (downlink and uplink over PC5) authorized for the for the V2X service traffic (NOTE 3)
	Optional

	UL/DL-guaranteed bitrate
	The guaranteed bitrate (downlink and uplink over PC5) authorized for the V2X service traffic (NOTE 3)
	Optional

	Per PC5 link Aggregate Maximum Bit Rate
	The maximum aggregate bit rate that can be expected to be provided across all Non-GBR QoS Flows with a peer UE over PC5 unicast link
	Optional

	Priority Level
	Indicates a priority in scheduling resources (NOTE 4)
	Optional

	Averaging Window 
	Represents the duration over which the guaranteed and maximum bitrate shall be calculated (NOTE 5). 
	Optional

	Maximum Data Burst Volume
	Denotes the largest amount of data that the PC5 reference point is required to serve within a period of PDB of the PQI. (NOTE 5)(NOTE 6). 
	Optional

	NOTE 1:
At least one of the V2X Traffic descriptor components shall be present.
NOTE 2: 
The PC5 Packet Filter Set is similar to the IP flow Packet Filter Set described in clause 5.7.6.1 of 3GPP TS 23.501 [x]
NOTE 3:
Applicable only for GBR PC5 service data flows

NOTE 4:
Definition of priority level in clause 5.4.3.3

NOTE 5:
Optional and applicable only when a value different from the standardized value for this PQI in Table 5.4.4-1

NOTE 6:
The MDBV may also be provided by upper layer. It shall be used instead of the default value.


5.4.1.1.x

PC5 QoS Flow and PFI generation
For V2X communication over NR PC5 reference point, the PC5 QoS Flow is the finest granularity of QoS differentiation in the same destination identified by Destination Layer-2 ID. User Plane traffic with the same PFI receives the same traffic forwarding treatment (e.g. scheduling, admission threshold). The PFI is unique within a same destination. The UE assigns PFI based on the PC5 QoS parameters derived for V2X service.

Editor's note: It is FFS whether PFI and the corresponding PC5 QoS parameters need to be exchanged over PC5-S messages between two UEs for unicast link.
The UE maintains mapping of PFI to PC5 QoS parameters and the V2X service in a context per destination identified by Destination Layer-2 ID. When the UE assigns a new PFI for V2X service, the UE stores it with the corresponding PC5 QoS parameters and the V2X service (e.g. PSID or ITS-AID) in the context for the destination. When the UE releases the PFI, the UE removes it from the context for the destination. The context enables for the UE to determine whether PFI for the V2X packet for any V2X service from the V2X application layer exists already or new PFI needs to be assigned for the V2X packet. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 can be used as a context to store the PFI information.

The V2X layer provides the PFI and the corresponding PC5 QoS parameters to AS layer for Per-flow QoS model operations.

*** End of changes ***
3GPP
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