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[bookmark: _Toc532891518]*** BEGIN CHANGES ***

[bookmark: _Toc36126183][bookmark: _Toc17296746]3	Definitions and abbreviations
[bookmark: _Toc19199041][bookmark: _Toc27821830][bookmark: _Toc36126184]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Application Layer connection-less group: An application layer group without group formation in the V2X application layer, e.g., sensor sharing.
Application Layer ID: An identifier identifying an entity, e.g. a vehicle, a pedestrian, an RSU within the context of a specific V2X application. The format of this identifier is outside the scope of 3GPP.
NOTE 1:	The Application Layer ID could be e.g. Station ID or Vehicle ID defined by other SDOs e.g. ETSI, Society of Automotive Engineers (SAE), etc.
NOTE 2:	The usage of Application Layer ID, e.g. one Application Layer ID is associated with one V2X application, one Application Layer ID is associated with more than one V2X applications, or one Application Layer ID is used for all V2X applications in the UE, is up to application layer implementation.
Application Layer managed group: An application layer group with group formation and management in the V2X application layer, e.g., platooning, cooperative adaptive cruise control.
Groupcast mode communication:  It refers to V2X communication over PC5 reference point within a group of UEs where any UE in the group can act as transmitting UE and the rest act as receiving UEs. See also TS 38.300 [11] for more information. The “group” here refers to Application Layer managed group or Application Layer connection-less group.
Member ID: An identifier uniquely identifying a member in the Application Layer managed group and that is managed by the V2X application layer.
V2X communication: A communication to support Vehicle-to-Everything (V2X) services leveraging Uu and / or PC5 reference points. V2X services are realized by various types of V2X applications, i.e. Vehicle-to-Vehicle (V2V), Vehicle-to-Pedestrian (V2P), Vehicle-to-Infrastructure (V2I) and Vehicle-to-Network (V2N).
V2X message: A dedicated messaging type of V2X service, for example ITS messages.
V2X service: A service, offered by V2X applications and optionally V2X Application Servers. It may include message or other data delivery, as defined in TS 22.185 [2] and TS 22.186 [3]. A V2X service can be associated with one or more V2X applications, and a V2X application can be associated with one or more V2X services.
For the purposes of the present document, the following terms and definitions given in ISO 17419:2018 [4] apply:
Intelligent Transport Systems
ITS Application Identifier
For the purposes of the present document, the following term and definition given in IEEE Std 1609.12-2016 [5] apply:
Provider Service Identifier
 

*** NEXT CHANGES***
[bookmark: _Toc19199065][bookmark: _Toc27821855][bookmark: _Toc36126209]5.1.2.1	Policy/Parameter provisioning
The following sets of information for V2X communications over PC5 reference point is provisioned to the UE:
1)	Authorization policy:
-	When the UE is "served by E-UTRA" or "served by NR":
-	PLMNs in which the UE is authorized to perform V2X communications over PC5 reference point when "served by E-UTRA" or "served by NR".
	For each above PLMN:
-	RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.
-	When the UE is "not served by E-UTRA" and "not served by NR":
-	Indicates whether the UE is authorized to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR".
-	RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.
NOTE 1:	In this specification, {When the UE is "served by E-UTRA" or "served by NR"} and {When the UE is "not served by E-UTRA" and "not served by NR"} are relevant to V2X communications over PC5 reference point.
2)	Radio parameters when the UE is "not served by E-UTRA" and "not served by NR":
-	Includes the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". These radio parameters (e.g., frequency bands) are defined in TS 36.331 [14] and TS 38.331 [15]. The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.
NOTE 2:	Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.
3)	Policy/parameters per RAT for PC5 Tx Profile selection:
-	The mapping of V2X service types (e.g. PSIDs or ITS-AIDs) to Tx Profiles (see TS 36.300 [9] and TS 38.300 [11] for further information).
4)	Policy/parameters related to privacy:
-	The list of V2X service types, e.g. PSIDs or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.
-	A privacy timer value indicating the duration after which the UE shall change each source Layer-2 ID self-assigned by the UE when privacy is required.
5)	Policy/parameters when LTE PC5 is selected:
	Same as specified in TS 23.285 [8] clause 4.4.1.1.2 item 3) Policy/parameters except for the mapping of V2X service types to Tx Profiles and the list of V2X services with Geographical Area(s) that require privacy support.
6)	Policy/parameters when NR PC5 is selected:
-	The mapping of V2X service types (e.g. PSIDs or ITS-AIDs) to V2X frequencies with Geographical Area(s).
-	The mapping of Destination Layer-2 ID(s) and the V2X service types, e.g. PSIDs or ITS-AIDs of the V2X application for broadcast.
-	The mapping of Destination Layer-2 ID(s) and the V2X service types, e.g. PSIDs or ITS-AIDs of the V2X application for groupcast mode communication.
-	The mapping of default Destination Layer-2 ID(s) for initial signalling to establish unicast connection and the V2X service types, e.g. PSIDs or ITS-AIDs of the V2X application.
NOTE 3:	The same default Destination Layer-2 ID for unicast initial signalling can be mapped to more than one V2X service types. In the case where different V2X services are mapped to distinct default Destination Layer-2 IDs, when the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.
-	PC5 QoS mapping configuration:
-	Input from V2X application layer:
-	V2X service type (e.g. PSID or ITS-AID).
-	(Optional) V2X Application Requirements for the V2X service type, e.g. priority requirement, reliability requirement, delay requirement, range requirement.
NOTE 4:	Details of V2X Application Requirements for the V2X service type is up to implementation and out of scope of this specification.
-	Output:
-	PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.).
-	AS layer configurations (see TS 38.331 [15]), e.g. the mapping of PC5 QoS profile(s) to radio bearer(s), when the UE is "not served by E-UTRA" and "not served by NR".
-	The PC5 QoS profile contains PC5 QoS parameters described in clause 5.4.2, and value for the QoS characteristics regarding Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used as defined in Table 5.4.4-1.
7)	Validity timer indicating the expiration time of the V2X Policy/Parameter.
The above parameter sets from bullet 2) to 6) may be configured in the UE through the V1 reference point by the V2X Application Server.
*** NEXT CHANGES***

[bookmark: _Toc19199071][bookmark: _Toc27821861][bookmark: _Toc36126215]5.2.1.1	General
For V2X communication, two types of PC5 reference points exist: the LTE based PC5 reference point as defined in TS 23.285 [8], and the NR based PC5 reference point as defined in clause 4.2.3. A UE may use either type of PC5 or both for V2X communication depending on the services the UE supports. The V2X communication over PC5 reference point supports roaming and inter-PLMN operations. V2X communication over PC5 reference point is supported when UE is "served by NR or E-UTRA" or when the UE is "not served by NR or E-UTRA".
A UE is authorized to transmit and receive V2X messages when it has valid authorization and configuration as specified in clause 5.1.2.
The V2X communication over PC5 reference point has the following characteristics:
-	V2X communication over LTE based PC5 reference point is connectionless, i.e. broadcast mode at Access Stratum (AS) layer, and there is no signalling over PC5 for connection establishment.
-	V2X communication over NR based PC5 reference point supports broadcast mode, groupcast mode, and unicast mode at AS layer. The UE will indicate the mode of communication for a V2X message to the AS layer. Signalling over control plane over PC5 reference point for unicast mode communication management is supported.
-	V2X services communication support between UEs over PC5 user plane.
-	Both IP based and non-IP based V2X services communication are supported over PC5 reference point.
-	For IP based V2X services communication, only IPv6 is used. IPv4 is not supported.
-	V2X messages are exchanged between UEs over PC5 user plane.
-	Both IP based and non-IP based V2X messages are supported over PC5 reference point.
-	For IP based V2X messages, only IPv6 is used. IPv4 is not supported.
The identifiers used in the V2X communication over PC5 reference point are described in clause 5.6.1. UE decides on the type of PC5 reference point and Tx Profile to use for the transmission of a particular packet based on the configuration described in clause 5.1.2. When the LTE based PC5 reference point is selected, the QoS handling corresponding procedures are defined in TS 23.285 [8]. When NR based PC5 reference point is selected, the QoS handling and procedures are defined in clauses 5.4.1 and 6.3.
If the UE has an ongoing emergency session via IMS, the ongoing emergency session via IMS shall be prioritized over V2X communication over PC5 reference point.
NOTE:	The emergency session via IMS setup is based on appropriate regional/national regulatory requirements and operator policies as defined in TS 23.501 [6].
The security for V2X communication over PC5 reference point is provided with mechanisms defined in TS 33.536 [26]. For broadcast and groupcast mode communication, security is supported in the V2X application layer schemes developed in other SDOs.
*** NEXT CHANGES ***
[bookmark: _Toc19199073][bookmark: _Toc27821863][bookmark: _Toc36126217]5.2.1.3	Groupcast mode communication over PC5 reference point
Groupcast mode of communication is only supported over NR based PC5 reference point and applies to all types of groups communication, i.e. Application Layer connection-less group and Application Layer managed group.
For Application Layer managed group, the following applies:
-	If the V2X application layer provides a group size and a member ID, the V2X layer passes them to the AS layer for groupcast control, as defined in TS 38.300 [11].
NOTE:	It is assumed that the V2X application layer provides accurate and up-to-date information on the group size and the member ID.
QoS handling for groupcast mode of communication is defined in clause 5.4.1.
		*** NEXT CHANGES ***
[bookmark: _Toc19199084][bookmark: _Toc27821874][bookmark: _Toc36126228]5.4.1	QoS handling for V2X communication over PC5 reference point
[bookmark: _Toc19199085][bookmark: _Toc27821875][bookmark: _Toc36126229]5.4.1.1	QoS model
[bookmark: _Toc19199086][bookmark: _Toc27821876][bookmark: _Toc36126230]5.4.1.1.1	General overview
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).
For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range as described in clauses 5.4.2, 5.4.3 and 5.4.4. For the V2X communication over NR based PC5 reference point, a PC5 QoS Flow is associated with a PC5 QoS Rule and the PC5 QoS parameters as defined in clause 5.4.2. A set of standardized PC5 5QIs (PQI) are defined in clause 5.4.4. The UE may be configured with a set of default PC5 QoS parameters to use for the V2X service types, as defined in clause 5.1.2.1. For NR based unicast, groupcast and broadcast mode PC5 communication over PC5, Per-flow QoS model for PC5 QoS management shall be applied. Figure 5.4.1.1.1-1 illustrates an example mapping of Per-flow QoS model for NR PC5. Details of PC5 QoS Rules and PFI related operations are described in clauses 5.4.1.1.2 and 5.4.1.1.3.
[image: ]
Figure 5.4.1.1.1-1: Per-Flow PC5 QoS Model for NR PC5
The following principles apply when the V2X communication is carried over PC5 reference point:
-	Application layer may set the V2X Application Requirements for the V2X communication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model as described in clause 5.4.4. Depending on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided V2X Application Requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.2. For V2X communication over NR based PC5, different V2X packets may require different QoS treatments. In that case, the V2X packets shall be sent from the V2X layer to the Access Stratum layer within PC5 QoS Flows identified by different PFIs.
-	When groupcast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the V2X service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.
-	NR based PC5 supports three types of communication modes, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4.
-	The UE may handle traffic using broadcast, groupcast, and unicast traffic mode communication by taking all their priorities, e.g. indicated by PQIs, into account.
-	For broadcast and groupcast modes of V2X communication over NR based PC5, standardized PQI values are applied by the UE, as there is no signalling over PC5 reference point for these cases.
-	When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management. The UE-PC5-AMBR shall be set to the sum of the aggregate maximum bit rate of all types of communication (i.e. unicast, groupcast and broadcast modes) over PC5 reference point.
	*** NEXT CHANGES ***
[bookmark: _Toc19199088][bookmark: _Toc27821878][bookmark: _Toc36126232]5.4.1.1.3	Handling of PC5 QoS Flows based on PC5 QoS Rules
For each communication mode (e.g. broadcast, groupcast, unicast), the UE maintains the mappings of PFIs to the PC5 QoS Context and PC5 QoS Rules per destination identified by Destination Layer-2 ID. A PC5 QoS Context includes PC5 QoS parameters (e.g. PQI and Range) and the V2X service type (e.g. PSID or ITS-AID). When the UE assigns a new PFI for V2X service type, the UE stores it with the corresponding PC5 QoS Context and PC5 QoS Rules for the destination. When the UE releases the PFI, the UE removes the corresponding PC5 QoS Context and PC5 QoS Rules for the destination. For unicast, the Unicast Link Profile defined in clause 5.2.1.4 contains addition information mapped from PFI for unicast operation.
The PC5 QoS Rule contains the PFI of the associated PC5 QoS Flow, a precedence value, and a PC5 Packet Filter Set as defined in clause 5.4.1.1.4. The precedence value determines the order in which the PC5 QoS Rules are evaluated. The PC5 QoS Rule with lower precedence value is evaluated before those with the higher precedence values.
The V2X layer provides information for PC5 QoS operations per destination (e.g. identified by Destination Layer-2 ID) to AS layer for Per-flow QoS model operations as below:
1)	To add a new PC5 QoS Flow or to modify any existing PC5 QoS Flow, the V2X layer provides the following information for the PC5 QoS Flow to AS layer.
-	the PFI;
-	the corresponding PC5 QoS parameters; and
-	source/destination Layer-2 IDs for broadcast and groupcast mode communication, or the PC5 Link Identifier for unicast.
2)	To remove any existing PC5 QoS Flow, the V2X layer provides the following information for the PC5 QoS Flow to AS layer.
-	the PFI; and
-	source/destination Layer-2 IDs for broadcast and groupcast mode communication, or the PC5 Link Identifier for unicast.
In addition, the V2X layer also provides the communication mode (e.g. broadcast, groupcast, unicast), radio frequencies, Tx Profile to the AS layer for the PC5 operation. The radio frequencies and Tx Profile are determined based on the V2X service type. The V2X layer ensures that V2X service types (e.g. identified by PSIDs or ITS-AIDs) associated with different radio frequencies are classified into distinct PC5 QoS Flows.
Figure 5.4.1.1.3-1 illustrated an example of the classification and marking of user plane traffic using the PC5 QoS Rules, and the mapping of PC5 QoS Flows to radio resources at access stratum layer.


Figure 5.4.1.1.3-1: Handling of PC5 QoS Flows based on PC5 QoS Rules
As illustrated in Figure 5.4.1.1.3-1, for a given pair of source and destination Layer-2 IDs, there can be multiple radio bearers, each corresponding to a different PC5 QoS level. The AS layer can determine the mapping of multiple PC5 QoS Flows to the same radio bearer based on the information provided. For broadcast and groupcast mode communication, the L2 link goes to all UEs in proximity identified by the destination Layer-2 ID.
	*** NEXT CHANGES ***
[bookmark: _Toc19199097][bookmark: _Toc27821887][bookmark: _Toc36126241]5.4.2.4	Range
The Range value indicates the applicability of the PC5 QoS parameters in PC5 communication, i.e. when the receiving UEs are not within the Range specified distance from the transmitting UE, the communication is best effort. Lower layer (PHY/MAC layer) may use the Range to determine the corresponding packet handling, e.g. HARQ as defined in TS 38.300 [11], to achieve the QoS guarantee indicated by PC5 QoS parameters.
Range is in the unit of meters. The UE is configured with the maximum Range value it can use for a particular V2X service. A V2X service may request a different range value, and the V2X layer ensures that it does not exceed the maximum Range value.
Range is only used for groupcast mode communication over PC5 reference point.
	*** NEXT CHANGES ***
[bookmark: _Toc19199102][bookmark: _Toc27821892][bookmark: _Toc36126246]5.4.3.3	Priority Level
The Priority Level for NR PC5 has the same format and meaning as the Priority value of the ProSe Per-Packet Priority (PPPP) for LTE PC5 defined in TS 23.285 [8]. For LTE PC5, the PPPP value also reflects the latency requirement and the PDB derivation is according to TS 23.285 [8], i.e. the low PDB is mapped to the high priority PPPP value. On the other hand, for NR PC5, the PDB is derived from the PQI table as defined in clause 5.4.4.
NOTE:	Using the same format for Priority Level and PPPP provides better backward compatibility.
The Priority Level shall be used to different treatment of V2X service data across different modes of communication, i.e. broadcast, groupcast, and unicast. In the case when all QoS requirements cannot be fulfilled for all the PC5 service data, the Priority Level shall be used to select for which PC5 service data the QoS requirements are prioritized such that a PC5 service data with Priority Level value N is prioritized over PC5 service data with higher Priority Level values, i.e. N+1, N+2, etc (lower number meaning higher priority).
	
	*** NEXT CHANGES ***
[bookmark: _Toc19199138][bookmark: _Toc27821928][bookmark: _Toc36126282]6.3.2	Groupcast mode V2X communication over PC5 reference point
To perform groupcast mode of V2X communication over PC5 reference point, the UE is configured with the related information as described in clause 5.1.2.1.
Figure 6.3.2-1 shows the procedure for groupcast mode of V2X communication over PC5 reference point.




Figure 6.3.2-1: Procedure for groupcast mode of V2X communication over PC5 reference point
1.	V2X group management is carried out by the V2X application layer and is out of scope of this specification.
2.	The V2X application layer may provide group identifier information (i.e. an Application-layer V2X Group identifier) as specified in clause 5.6.1.3.
	The V2X application layer may provide V2X Application Requirements for this communication.
	If the V2X application layer does not provide V2X Application Requirements, the V2X layer determines the PC5 QoS parameters based on PC5 QoS mapping configuration as defined in clause 5.1.2.1.
	The V2X application layer may provide a group size and a member ID as specified in clause 5.4.1.3.
3.	Transmitting UE determines a source Layer-2 ID and a destination Layer-2 ID and Receiving UE(s) determine destination Layer-2 ID, as specified in clauses 5.6.1.1 and 5.6.1.3.
	The destination Layer-2 ID is passed down to the AS layer of Receiving UE(s) for the groupcast mode communication reception.
	Transmitting UE determines the PC5 QoS parameters for this groupcast mode communication as specified in clauses 5.4.1.1 and 5.4.1.3.
	If the group size and the member ID for Application Layer managed group are provided by the V2X application layer, the V2X layer passes them to the AS layer as described in clause 5.2.1.3.
4.	Transmitting UE has a V2X service associated with this groupcast mode communication.
	Transmitting UE sends the V2X service data using the source Layer-2 ID and the destination Layer-2 ID.
NOTE:	In step 4, there is only one groupcast message from the transmitting UE.

*** END OF CHANGES ***
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