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[bookmark: _Toc18322910]Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
Y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, certain modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
NOTE 1:	The constructions “shall” and “shall not” are confined to the context of normative provisions, and do not appear in Technical Reports.
NOTE 2:	The constructions “must” and “must not” are not used as substitutes for “shall” and “shall not”. Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
Should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
NOTE 3:	The construction “may not” is ambiguous and is not used in normative elements. The unambiguous constructions “might not” or “shall not” are used instead, depending upon the meaning intended.
Can		indicates that something is possible
cannot		indicates that something is impossible
NOTE 4:	The constructions “can” and “cannot” shall not to be used as substitutes for “may” and “need not”.
Will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
NOTE 5:	The constructions “is” and “is not” do not indicate requirements.
[bookmark: _Toc18322911]
1	Scope
The present document specifies the protocols for vehicle-to-everything (V2X) services network as specified in 3GPP TS 23.287 [2] for:
a)	V2X communication among the Ues over the PC5 interface; and
b)	V2X communication between the UE and the V2X application server over the Uu interface.
This specification also covers interworking with EPS for V2X services in 5GS.
[bookmark: _Toc18322912]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: “Vocabulary for 3GPP Specifications”.
[2]	3GPP TS 23.287: “Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services”.
[3]	3GPP TS 24.501: "Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[4]	3GPP TS 24.588: "Vehicle-to-Everything (V2X) services in 5G System (5GS); User Equipment (UE) policies; Stage 3".
[bookmark: _Toc18322913]3	Definitions of terms and abbreviations
[bookmark: _Toc18322914]3.1	Terms
For the purposes of the present document, the terms given in 3GPP 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 3GPP TR 21.905 [1].
E-UTRA-PC5: PC5 reference point over E-UTRA. The term E-UTRA-PC5 used in the present document corresponds to the term LTE PC5 defined in 3GPP TS 23.287 [2].
NR-PC5: PC5 reference point over NR. The term NR-PC5 used in the present document corresponds to the term NR PC5 defined in 3GPP TS 23.287 [2].
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.287 [2] apply:
V2X communication
V2X message
V2X service
[bookmark: _Toc18322915]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

[bookmark: _Toc1063774][bookmark: historyclause]E-UTRA	Evolved Universal Terrestrial Radio Access
NR	New Radio
V2X	Vehicle-to-Everything
V2XP	V2X Policy
[bookmark: _Toc18322916]4	General description
[bookmark: _Toc533170241]The present specification defines means for transport of V2X messages in 5GS and interworking to EPS. V2X messages are generated and consumed by upper layers of the UE and the V2X application server. V2X messages can contain IP data or non-IP data.
The V2X messages can be transported using:
a)	V2X communication over PC5; and
b)	V2X communication over Uu.
For case a above:
1)	V2X communication over PC5 enables transfer of V2X messages among UEs;
2) 	both IP based and non-IP based V2X messages are supported over PC5; and
3) 	for V2X messages containing IP data, only IPv6 is used. IPv4 is not supported in this release of the specification.
For case b above:
1)	V2X communication over Uu enables transfer of V2X messages between a UE and a V2X application server;
2) 	both IP based and non-IP based V2X messages are supported over Uu;
3) 	V2X messages are carried over Uu in payload of either a UDP/IP packet or TCP/IP packet towards a V2X application server address;
NOTE: 	Further details about the use of UDP or TCP as a transport layer protocol are described in 3GPP TS 23.287 [2] clause 5.2.3.1.
4) 	V2X messages carried over Uu are sent or received over unicast only in this release of the specification; and
5) 	V2X messages are carried over Uu using user data via user plane.
[bookmark: _Toc18322917]5	Provisioning of parameters for V2X configuration
[bookmark: _Toc533170242][bookmark: _Toc18322918]5.1	General
[bookmark: _Toc533170243][bookmark: _Toc18322919]5.2	Configuration and precedence of V2X configuration parameters
[bookmark: _Toc533170249][bookmark: _Toc533170247][bookmark: _Toc18322920]5.2.1	General
UE’s usage of V2X is controlled by V2X communication parameters.
The V2X communication parameters consist of the configuration parameters for V2X communication over PC5 and the configuration parameters for V2X communication over Uu.
[bookmark: _Toc18322921]5.2.2	Precedence of V2X configuration parameters
The V2X configuration parameters can be:
a)	pre-configured in the ME;
b)	configured in the USIM;
c)	provided as a V2XP using the UE policy delivery service as specified in annex D of 3GPP TS 24.501 [3]; 
d)	provided by a V2X application server via V1 reference point; or
e)	any combination of the above.
The UE shall use the V2X configuration parameters in the following order of decreasing precedence:
a)	the V2X configuration parameters provided as a V2XP using the UE policy delivery service as specified in annex D of 3GPP TS 24.501 [3];
b)	the V2X configuration parameters configured in the USIM; and
c)	the V2X configuration parameters pre-configured in the ME.
Editor's note:		Precedence of the V2X configuration parameters provided by the V2X application server via the V1 reference point is FFS.
Editor's note: 	It is FFS whether the precedence applies among (a) all the V2X configuration parameters, or (b) parts of the V2X configuration parameters. TS 23.287 refers to "same set of overlapping provisioning parameters" without defining what the set consists of.
[bookmark: _Toc18322922]5.2.3	Configuration parameters for V2X communication over PC5
The configuration parameters for V2X communication over PC5 consist of:
a)	a list of PLMNs and RATs in which the UE is authorized to use V2X communication over PC5 when the UE is served by E-UTRA or served by NR. Each entry of the list contains a PLMN ID and RATs in which the UE is authorized to use V2X communication over PC5;
b)	an indication of whether the UE is authorized to use V2X communication over PC5 when the UE is not served by E-UTRA and not served by NR;
c)	list of RATs in which the UE is authorized to use V2X communication over PC5 when the UE is not served by E-UTRA and not served by NR;
d)	per geographical area:
1)	radio parameters for V2X communication over PC5 applicable when the UE is not served by E-UTRA, not served by NR and is located in the geographical area, with an indication of whether these radio parameters are "operator managed" or "non-operator managed";
e)	a list of V2X service identifier to Tx profiles mapping rules. Each mapping rule contains a V2X service identifier and a Tx profile;
f)	a list of V2X services requiring privacy. Each entry of the list contains a V2X service identifier and one or more geographical areas where the privacy is required;
g)	configuration parameters for a V2X communication over PC5 in E-UTRA, consisting of:
1)	a list of V2X service identifier to destination layer-2 ID mapping rules. Each mapping rule contains a V2X service identifier and the destination layer-2 ID;
2)	optionally, a default destination layer-2 ID;
3)	a list of PPPP to PDB mapping rules. Each mapping rule contains a ProSe Per-Packet Priority (PPPP) and a Packet Delay Budget (PDB);
4)	a list of V2X service identifier to V2X E-UTRA frequency mapping rules. Each mapping rule contains a V2X service identifier and the V2X E-UTRA frequencies with associated geographical areas; and
5)	a list of the V2X services authorized for ProSe Per-Packet Reliability (PPPR). Each entry of the list contains a V2X service identifier and a ProSe Per-Packet Reliability (PPPR) value; and
h)	configuration parameters for a V2X communication over PC5 in NR, consisting of:
1)	a list of V2X service identifier to V2X NR frequency mapping rules. Each mapping rule contains a V2X service identifier and the V2X NR frequencies with associated geographical areas;
2)	a list of V2X service identifier to destination layer-2 ID for broadcast mapping rules. Each mapping rule contains a V2X service identifier and the destination layer-2 ID for broadcast;
3)	optionally, a default destination layer-2 ID for broadcast;
4)	a list of V2X service identifier to destination layer-2 ID for groupcast mapping rules. Each mapping rule contains a V2X service identifier and the destination layer-2 ID for groupcast;
5)	a list of V2X service identifier to default destination layer-2 ID for unicast initial signaling mapping rules. Each mapping rule contains a V2X service identifier and the default destination layer-2 ID for initial signalling to establish unicast connection;
6)	a PC5 QoS mapping configuration which is a list of PC5 QoS mapping rules. Each PC5 QoS mapping rule contains a input consisting of a V2X service identifier and optionally V2X application requirements for the V2X service, and an output consisting of authorized PC5 QoS parameters. Specification of the V2X application requirements for the V2X service is out of scope of the present specification; and
7)	an SLRB configurations which is a list of SLRB mapping rules applicable when the UE is not served by E-UTRA and is not served by NR. Each SLRB mapping rule contains a PC5 QoS profile and an SLRB. The PC5 QoS profile contains the following parameters:
i)	the PC5 QoS profile contains a PQI;
ii)	if the PQI of the PC5 QoS profile identifies a GBR QoS, the PC5 QoS profile contains a PC5 flow bit rates consisting of a guaranteed flow bit rate (GFBR) and a maximum flow bit rate (MFBR);
iii)	if the PQI of the PC5 QoS profile does not identify a GBR QoS, the PC5 QoS profile contains the PC5 link aggregated bit rate consisting of a per link aggregate maximum bit rate (PC5 LINK-AMBR);
iv)	the PC5 QoS profile contains a range; and
v)	the PC5 QoS profile can contain the priority level, the averaging window, and the maximum data burst volume. If one or more of the priority level, the averaging window or the maximum data burst volume are not contained in the PC5 QoS profile, their default values apply.
[bookmark: _Toc533170248][bookmark: _Toc18322923]5.2.4	Configuration parameters for V2X communication over Uu
The configuration parameters for V2X communication over Uu consist of:
a)	a list of V2X service identifier to PDU session parameters mapping rules. Each mapping rule contains a V2X service identifier of a the V2X service and one or more parameters for establishment of a PDU session for V2X communication over Uu for the V2X service:
1)	one of the "IPv4", "IPv6", "IPv4v6" or "Unstructured" PDU session types;
2)	an SSC mode;
3)	a list of zero or more S-NSSAIs; and
4)	a list of zero or more DNNs;
b)	a list of V2X service identifier to V2X application server address mapping rules. Each mapping rule contains:
1)	a V2X service identifier; and
2)	a V2X application server address for unicast consisting of:
i)	an FQDN, or an IP address;
ii)	whether UDP or TCP should be used as the transport layer protocol; and
iii)	a UDP or TCP port; and
c)	a list of the V2X application servers per geographical area and more PLMNs where usage of those V2X application servers applies. Each entry of the list contains:
1)	a V2X application server address consisting of:
i)	an FQDN, or an IP address;
ii)	whether UDP or TCP should be used as the transport layer protocol; and
iii)	a UDP or TCP port;
2)	a geographical area; and
3)	a list of one or more PLMN IDs.
[bookmark: _Toc18322924]5.3	Procedures
[bookmark: _Toc533170262]Editor’s note: This clause will provide the procedures to enable update or modification of the configuration parameters of the UE specified in clause 5.2.
[bookmark: _Toc18322925]6	V2X communication
[bookmark: _Toc533170263][bookmark: _Toc18322926]6.1	V2X communication over PC5
[bookmark: _Toc533170271]Editor’s note: This clause will provide description of the procedures at the UE, and between UEs, for V2X communication over PC5.
[bookmark: _Toc533170264][bookmark: _Toc18322927]6.1.1	General
This clause describes the procedures at the UE, and between UEs, for V2X communication over PC5.
The UE shall support requirements for securing V2X communication over PC5.
Editor’s note: 	Further details about securing V2X communication over PC5 will be added as soon as SA3 conclude their study in 3GPP TR 33.836 and add necessary requirements in Rel-16.
Both IP based and non-IP based V2X communication over PC5 are supported. For IP based V2X communication, only IPv6 is used. IPv4 is not supported in this release of the present document.
V2X messages carried over PC5 are exchanged using user plane and they can be sent or received over broadcast, unicast or groupcast depending on whether the user equipment (UE) is using the new radio (NR-PC5) or the evolved universal terrestrial radio access (E-UTRA-PC5).
NOTE: 	Further details about whether broadcast, unicast or groupcast can be used over PC5 are described in 3GPP TS 23.287 [2] clause 5.2.1.
[bookmark: _Toc18322928]6.2	V2X communication over Uu
Editor’s note: This clause will provide description of the procedures at the UE, and between UEs, for V2X communication over Uu.
[bookmark: _Toc18322929]6.2.1	General
This clause describes the procedures at the UE and the V2X application server, for V2X communication over Uu.
The UE shall support requirements for securing V2X communication over Uu. 
Editor’s note: 	Further details about securing V2X communication over Uu will be added as soon as SA3 conclude their study in 3GPP TS 33.836 and necessary requirements in Rel-16 are in place.
Both IP based and non-IP based V2X communication over Uu are supported.
V2X messages carried over Uu are sent or received over unicast only in this release of the specification. Furthermore, V2X messages are carried over Uu using user data over user plane. For this, the UE first performs the UE-requested PDU session establishment procedure to establish user-plane resouces as specified in 3GPP TS 24.501 [3].
[bookmark: _Toc1063787][bookmark: _Toc18322930]
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