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[bookmark: _Toc22039944][bookmark: _Toc25070653][bookmark: _Toc26193652]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: _Toc22039945][bookmark: _Toc25070654][bookmark: _Toc26193653]
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: _Toc22039946][bookmark: _Toc25070655][bookmark: _Toc26193654]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 23.502: "Procedures for the 5G System (5GS); Stage 2".
[4]	3GPP TS 24.501: "Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5]	3GPP TS 24.588: "Vehicle-to-Everything (V2X) services in 5G System (5GS); User Equipment (UE) policies; Stage 3".
[6]	IETF RFC 4862: "Neighbor Discovery for IP version 6 (IPv6)".
[bookmark: _Toc22039947][7]	IETF RFC 4291: "IP Version 6 Addressing Architecture".
[bookmark: _Toc25070656][bookmark: _Toc26193655]3	Definitions of terms and abbreviations
[bookmark: _Toc22039948][bookmark: _Toc25070657][bookmark: _Toc26193656]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: _Toc22039949][bookmark: _Toc25070658][bookmark: _Toc26193657]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
PQFI	PC5 QoS Flow ID
[bookmark: _Toc22039950]PQI	PC5 5QI
[bookmark: _Toc25070659][bookmark: _Toc26193658]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: _Toc22039951][bookmark: _Toc25070660][bookmark: _Toc26193659]5	Provisioning of parameters for V2X configuration
[bookmark: _Toc533170242][bookmark: _Toc22039952][bookmark: _Toc25070661][bookmark: _Toc26193660]5.1	General
[bookmark: _Toc533170243]V2X communication is configured by the V2X configuration parameters and procedures are defined for configuring the parameters.
[bookmark: _Toc22039953][bookmark: _Toc25070662][bookmark: _Toc26193661]5.2	Configuration and precedence of V2X configuration parameters
[bookmark: _Toc22039954][bookmark: _Toc25070663][bookmark: _Toc533170247][bookmark: _Toc533170249][bookmark: _Toc26193662]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: _Toc22039955][bookmark: _Toc25070664][bookmark: _Toc26193663]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 [4]; 
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 [4];
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: _Toc22039956][bookmark: _Toc25070665][bookmark: _Toc26193664]5.2.3	Configuration parameters for V2X communication over PC5
The configuration parameters for V2X communication over PC5 consist of:
a)	an expiration time for the validity of the configuration parameters for V2X communication over PC5;
Editor’s note:	The expiration time as part of the configuration parameters can be re-evaluated when the reply to the LS in C1-196967 arrives.
b)	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;
c)	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;
d)	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;
e)	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";
f)	a list of V2X service identifier to Tx profiles mapping rules. Each mapping rule contains one or more V2X service identifiers and a Tx profile;
g)	configuration parameters for privacy support, consisting of:
1)	a list of V2X services requiring privacy. Each entry of the list contains one or more V2X service identifiers and one or more geographical areas where the privacy is required; and
2)	a privacy timer value;
Editor’s note:	The encoding of the Privacy timer is FFS.
h)	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 one or more V2X service identifiers 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 one or more V2X service identifiers 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 one or more V2X service identifiers and a ProSe Per-Packet Reliability (PPPR) value; and
i)	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 one or more V2X service identifiers 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 one or more V2X service identifiers 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 one or more V2X service identifiers 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 one or more V2X service identifiers 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 one or more V2X service identifiers and optionally V2X application requirements for the V2X service, and an output consisting of PC5 QoS parameters as specified in subclause 5.4.2 of 3GPP TS 23.287 [2]. 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: _Toc22039957][bookmark: _Toc25070666][bookmark: _Toc26193665]5.2.4	Configuration parameters for V2X communication over Uu
The configuration parameters for V2X communication over Uu consist of:
a)	an expiration time for the validity of the configuration parameters for V2X communication over Uu to 5GCN;
Editor’s note:	The expiration time as part of the configuration parameters can be re-evaluated when the reply to the LS in C1-196967 arrives.
b)	a list of V2X service identifier to PDU session parameters mapping rules. Each mapping rule contains one or more V2X service identifiers of a the V2X service and one or more parameters for establishment of a PDU session for V2X communication over Uu for the V2X services:
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;
c)	a list of V2X service identifier to V2X application server address mapping rules. Each mapping rule contains:
1)	one or more V2X service identifiers; 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
d)	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: _Toc22039958][bookmark: _Toc25070667][bookmark: _Toc26193666]5.3	Procedures
[bookmark: _Toc533170250][bookmark: _Toc22039959][bookmark: _Toc25070668][bookmark: _Toc533170253][bookmark: _Toc533170262][bookmark: _Toc26193667]5.3.1	General
The procedure for provisioning of parameters for V2X configuration allows the UE to obtain information necessary for V2X communication.
[bookmark: _Toc22039960][bookmark: _Toc25070669][bookmark: _Toc26193668]5.3.2	UE-requested V2X policy provisioning procedure
[bookmark: _Toc22039961][bookmark: _Toc25070670][bookmark: _Toc26193669]5.3.2.1	General
The UE-requested V2X policy provisioning procedure enables the UE to request V2X policy from the PCF in the following cases:
a)	if the validity timer for a V2X policy expires; or
Editor’s note:	Whether the validity timer is provided by V2X policy provisioning or by any other means (e.g., started by the UE locally as soon as V2X policy is received) is for further study.
b)	if there are no valid configuration parameters, e.g., for the current area, or due to abnormal situation.
The UE shall follow the principles of PTI handling for UE policy delivery service procedures defined in Annex D.1.2 of 3GPP TS 24.501 [4].
[bookmark: _Toc533170254][bookmark: _Toc22039962][bookmark: _Toc25070671][bookmark: _Toc26193670]5.3.2.2	UE-requested V2X policy provisioning procedure initiation
In order to initiate the UE-requested V2X policy provisioning establishment procedure, the UE shall create a UE POLICY PROVISIONING REQUEST message. The UE:
a)	shall allocate a PTI value currently not used and set the PTI IE to the allocated PTI value;
b)	shall include the Requested UE policies IE indicating whether the UE policies for V2X communication over PC5, the UE policies for V2X communication over Uu or both are requested;
c) 	shall transport the UE POLICY PROVISIONING REQUEST message using the NAS transport procedure as specified in subclause 5.4.5 of 3GPP TS 24.501 [4]; and
[bookmark: _Toc533170255]d)	shall start timer T5010.
[bookmark: _Toc22039963][bookmark: _Toc25070672][bookmark: _Toc26193671]5.3.2.3	UE-requested V2X policy provisioning procedure accepted by the network
[bookmark: _Toc533170256]Upon receipt of and accepting the UE POLICY PROVISIONING REQUEST message, the PCF shall create a MANAGE UE POLICY COMMAND message and shall behave as described in clause D.2.1 of 3GPP TS 24.501 [4].
[bookmark: _Toc22039964][bookmark: _Toc20233348]Upon receipt of the MANAGE UE POLICY COMMAND message with the same PTI as included in the UE POLICY PROVISIONING REQUEST message, the UE shall stop timer T5010 and handles the MANAGE UE POLICY COMMAND message as specified in clause D.2.1 of 3GPP TS 24.501 [4].
[bookmark: _Toc25070673][bookmark: _Toc26193672]5.3.2.4	UE-requested V2X policy provisioning procedure not accepted by the network
Upon receipt and rejecting of the UE POLICY PROVISIONING REQUEST message, the PCF shall create a UE POLICY PROVISIONING REJECT message.
The PCF shall set the UPDS cause IE of the UE POLICY PROVISIONING REJECT message to indicate reason for rejecting the UE-requested V2X policy provisioning procedure.
The UPDS cause IE typically indicates one of the following UPDS cause values:
#31	request rejected, unspecified;
#32	service option not supported;
#34	service option temporarily out of order;
#35	PTI already in use; or
#95 – 111	protocol errors.
The PCF shall transport the UE POLICY PROVISIONING REJECT message to the UE via the AMF using the procedure specified in 3GPP TS 23.502 [3].
Upon receipt of the UE POLICY PROVISIONING REJECT message, the UE shall stop timer T5010.
[bookmark: _Toc22039965][bookmark: _Toc25070674][bookmark: _Toc26193673]5.3.2.5	Abnormal cases on the network side
Editor’s note:	It is for further study if there is any abnormal case apart from the normal case described in clause 5.3.2.3 and 5.3.2.4.
[bookmark: _Toc25070675][bookmark: _Toc22039966][bookmark: _Toc26193674]5.3.2.6	Abnormal cases on the UE
The following abnormal cases can be identified:
a)	Tx expired.
	The UE shall, on the first expiry of the timer T5010, retransmit the UE POLICY PROVISIONING REQUEST message and shall reset and start timer T5010. This retransmission is repeated four times, i.e. on the fifth expiry of timer T5010, the UE shall abort the procedure and release the allocated PTI.
[bookmark: _Toc25070676][bookmark: _Toc26193675]6	V2X communication
[bookmark: _Toc533170263][bookmark: _Toc22039967][bookmark: _Toc25070677][bookmark: _Toc26193676]6.1	V2X communication over PC5
[bookmark: _Toc533170264][bookmark: _Toc22039968][bookmark: _Toc25070678][bookmark: _Toc533170271][bookmark: _Toc26193677]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: _Toc22039969][bookmark: _Toc25070679][bookmark: _Toc26193678]6.1.2	Unicast mode communication over NR based PC5
[bookmark: _Toc22039970][bookmark: _Toc25070680][bookmark: _Toc26193679]6.1.2.1	Overview
This clause describes the PC5 Signalling Protocol procedures between two UEs for unicast mode of V2X communication. The following PC5 Signalling Protocol procedures are defined:
a)	PC5 unicast link establishment;
b)	PC5 unicast link modification;
c)	PC5 unicast link release; and
d)	PC5 unicast link identifier update.
[bookmark: _Toc22039971][bookmark: _Toc25070681][bookmark: _Toc525231185][bookmark: _Toc8836202][bookmark: _Toc26193680]6.1.2.2	PC5 unicast link establishment procedure
[bookmark: _Toc22039972][bookmark: _Toc25070682][bookmark: _Toc26193681]6.1.2.2.1	General
The PC5 unicast link establishment procedure is used to establish a PC5 unicast link between two UEs. The UE sending the request message is called the "initiating UE" and the other UE is called the "target UE".
Editor’s note:	The details about security procedure defined by SA3 are FFS.
Editor’s note:	The details of the IEs of the following messages are FFS.
[bookmark: _Toc22039973][bookmark: _Toc25070683][bookmark: _Toc26193682]6.1.2.2.2	PC5 unicast link establishment procedure initiation by initiating UE
Editor’s note:	This section needs to be revisited after SA3 have determined the full set of security requirements for unicast link establishment.
The initiating UE shall meet the following pre-conditions before initiating this procedure:
a)	a request from upper layers to transmit the packet for V2X service over PC5;
b)	the link layer identifier for the initiating UE (i.e. layer 2 ID used for unicast communication) is available (e.g. pre-configured or self-assigned);
c)	the link layer identifier for the unicast initial signaling (i.e. destination layer 2 ID used for unicast initial signaling) is available to the initiating UE (e.g. pre-configured,  obtained as specified in subclause 5.2.3 or known via prior V2X communication);
d)	the initiating UE is either authorised for V2X communication over PC5 in NR in the serving PLMN, or has a valid authorization for V2X communication over PC5 in NR when not served by E-UTRAN and not served by NR; and
e)	there is no existing PC5 unicast link for the pair of peer application layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the upper layer in the initiating UE for this V2X service.
In order to initiate the PC5 unicast link establishment procedure, the initiating UE shall create a DIRECT LINK ESTABLISHMENT REQUEST message. The initiating UE:
a)	shall include the source user info set to the initiating UE’s application layer ID received from upper layers; 
b)	shall include the V2X service identifier received from upper layer;
c)	shall include the PQFI and the corresponding PC5 QoS parameters;
d)	may include the target user info set to the target UE’s application layer ID if received from upper layers; 
e)	may include an IP address configuration IE set to one of the following values if IP communication is used: 
1)	"IPv6 router" if only IPv6 address allocation mechanism is supported by the initiating UE, i.e. acting as an IPv6 router; or
2)	"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the initiating UE;
f)	may include a link local IPv6 address IE formed locally based on IETF RFC 4862 [6] if the IP communication is used and the IP address configuration IE is set to "IPv6 address allocation not supported".
Editor’s note:	The parameters related to Non-IP communication over PC5 are FFS.
After the DIRECT LINK ESTABLISHMENT REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's Layer 2 ID for unicast communication and the destination layer 2 ID used for unicast initial signaling, and start timer T5000. The UE shall not send a new DIRECT LINK ESTABLISHMENT REQUEST message to the same target UE identified by the same application layer ID while timer T5000 is running.


Figure 6.1.2.2.2: PC5 unicast link establishment procedure
[bookmark: _Toc22039974][bookmark: _Toc25070684][bookmark: _Toc26193683]6.1.2.2.3	PC5 unicast link establishment procedure accepted by the target UE
Upon receipt of a DIRECT LINK ESTABLISHMENT REQUEST message, the target UE shall assign a layer-2 ID for this PC5 unicast link and store this assigned layer-2 ID and the source layer 2 ID used in the transport of this message provided by the lower layers. This pair of layer-2 IDs is associated with a PC5 unicast link context.
In order to determine whether this request is accepted or not:
a)	if the target user info IE is included in the DIRECT LINK ESTABLISHMENT REQUEST message, the target UE checks whether the target user info IE includes its application layer ID; or
b)	if the target user info IE is not included in the DIRECT LINK ESTABLISHMENT REQUEST message, the target UE checks whether it is interested in the V2X service identified by the V2X service identifier in the DIRECT LINK ESTABLISHMENT REQUEST message;
c)	if the IP address configuration IE is included in the DIRECT LINK ESTABLISHMENT REQUEST message, the target UE checks whether there is at least one common IP address configuration option supported by both the initiating UE and the target UE.
If the target UE accepts the PC5 unicast link establishment procedure, the target UE shall create a DIRECT LINK ESTABLISHMENT ACCEPT message. The target UE:
a)	shall include the source user info set to the target UE’s application layer ID received from upper layers; 
b)	shall include a PQFI and the corresponding PC5 QoS parameters;
c)	may include an IP address configuration IE set to one of the following values if IP communication is used:
1)	"IPv6 router" if only IPv6 address allocation mechanism is supported by the target UE, i.e. acting as an IPv6 router; or
2)	"IPv6 address allocation not supported" if IPv6 address allocation mechanism is not supported by the target UE;
d)	may include a link local IPv6 address IE formed locally based on IETF RFC 4862 [6] if IP address configuration IE is set to "IPv6 address allocation not supported" and the received DIRECT LINK ESTABLISHMENT REQUEST message included a link local IPv6 address IE.
Editor’s note:	The parameters related to Non-IP communication over PC5 are FFS.
[bookmark: _Toc22039975][bookmark: _Toc25070685][bookmark: _Toc26193684]6.1.2.2.4	PC5 unicast link establishment procedure completion by the initiating UE
Upon receipt of the DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE shall stop timer T5000. From this time onward the initiating UE shall use the established link for V2X communication over PC5 and additional PC5 signalling messages to the target UE.
[bookmark: _Toc22039976][bookmark: _Toc25070686][bookmark: _Toc26193685]6.1.2.2.5	PC5 unicast link establishment procedure not accepted by the target UE
If the DIRECT LINK ESTABLISHMENT REQUEST message cannot be accepted, the target UE shall send a DIRECT LINK ESTABLISHMENT REJECT message.
Editor’s note:	The details about PC5 unicast link establishment procedure not accepted by the target UE are FFS.
[bookmark: _Toc25070687][bookmark: _Toc22039977][bookmark: _Toc26193686]6.1.2.2.6	Abnormal cases
[bookmark: _Toc25070688][bookmark: _Toc26193687]6.1.2.2.6.1	Abnormal cases at the initiating UE
If timer T5000 expires, the initiating UE shall retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that the target UE is unreachable.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
If the need to establish a link no longer exists before the procedure is completed, the initiating UE shall abort the procedure.
[bookmark: _Toc25070689][bookmark: _Toc26193688]6.1.2.2.6.2	Abnormal cases at the target UE
For a received DIRECT LINK ESTABLISHMENT REQUEST message from a source Layer 2 ID (for unicast communication), if the target UE already has an existing link established to the UE known to use this source Layer 2 ID and the new request contains an identical source user info as the known user, the UE shall process the new request. However, the target UE shall only delete the existing link context after the new link establishment procedure succeeds.
[bookmark: _Toc25070690][bookmark: _Toc26193689]6.1.2.3	PC5 unicast link modification procedure
[bookmark: _Toc525231186][bookmark: _Toc22039978][bookmark: _Toc25070691][bookmark: _Toc26193690]6.1.2.3.1	General
The purpose of the PC5 unicast link modification procedure is to:
a)	add new V2X service(s) to the existing PC5 unicast link;
b)	remove any V2X service(s) from the existing PC5 unicast link; or
c)	modify any PC5 QoS flow(s) in the existing PC5 unicast link.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]In this procedure, the UE sending the DIRECT LINK MODIFICATION REQUEST message is called the "initiating UE" and the other UE is called the "target UE".
[bookmark: _Toc525231187][bookmark: _Toc22039979][bookmark: _Toc25070692][bookmark: _Toc26193691]6.1.2.3.2	PC5 unicast link modification procedure initiated by initiating UE
The initiating UE shall meet the following pre-conditions before initiating this procedure for adding a new V2X service to the existing PC5 unicast link:
a)	there is a PC5 unicast link between the initiating UE and the target UE; and
b)	the pair of application layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the initiating UE for this V2X service.
If the PC5 unicast link modification procedure is to add a new V2X service to the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the V2X service identifier received from upper layer;
b)	shall include the PQFI and the corresponding PC5 QoS parameters;
c)	shall include the link modification operation code set to "add new V2X service"; and
d)	shall include the PC5 QoS flow modification operation code set to "PQFI created".
If the PC5 unicast link modification procedure is to remove an existing V2X service from the existing PC5 unicast link, the initiating UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the initiating UE:
a)	shall include the V2X service identifier received from upper layer; and
b)	shall include the link modification operation code set to "remove existing V2X service".
If the PC5 unicast link modification procedure is to modify any PC5 QoS flow(s) in the existing PC5 unicast link, the target UE shall create a DIRECT LINK MODIFICATION REQUEST message. In this message, the target UE:
a)	shall include the PQFI(s) and the corresponding PC5 QoS parameters;
b)	shall include the link modification operation code to "modify PQFI(s)"; and
d)	shall include the PC5 QoS flow modification operation code to "PQFI(s) modified".
Editor's note:	It is FFS whether a DIRECT LINK MODIFICATION REQUEST message can contain multiple modification operations.
After the DIRECT LINK MODIFICATION REQUEST message is generated, the initiating UE shall pass this message to the lower layers for transmission along with the initiating UE's layer 2 ID for unicast communication and the target UE’s layer-2 ID for unicast communication, and start timer T5001. The UE shall not send a new DIRECT LINK MODIFICATION REQUEST message to the same target UE while timer T5001 is running.
Editor’s note:	The details of the timer T5001 are FFS.


Figure 6.1.2.3.2: PC5 unicast link modification procedure
[bookmark: _Toc22039980][bookmark: _Toc25070693][bookmark: _Toc26193692]6.1.2.3.3	PC5 unicast link modification procedure accepted by the target UE
If the DIRECT LINK MODIFICATION REQUEST message is accepted, the target UE shall respond with the DIRECT LINK MODIFICATION ACCEPT message.
If the DIRECT LINK MODIFICATION REQUEST message is to add a new V2X service in the PC5 unicast link, the target UE shall include in the DIRECT LINK MODIFICATION ACCEPT message:
a)	the PQFI and the corresponding PC5 QoS parameters that the target UE accepts.
If the DIRECT LINK MODIFICATION REQUEST message is to remove an existing V2X service in the PC5 unicast link, the target UE shall delete the V2X service identifier received in the DIRECT LINK MODIFICATION REQUEST message and the corresponding PQFI and PC5 QoS parameters from the profile associated with the PC5 unicast link.
If the DIRECT LINK MODIFICATION REQUEST message is to modify the existing PC5 QoS flow(s) in the PC5 unicast link, the target UE shall include in the DIRECT LINK MODIFICATION ACCEPT message:
a)	the PQFI(s) and the corresponding PC5 QoS parameters that the target UE accepts.
[bookmark: _Toc22039981][bookmark: _Toc25070694][bookmark: _Toc26193693]6.1.2.3.4	PC5 unicast link establishment procedure completion by the initiating UE
Upon receipt of the DIRECT LINK MODIFICATION ACCEPT message, the initiating UE shall stop timer T5001. 
[bookmark: _Toc22039982][bookmark: _Toc25070695][bookmark: _Toc26193694]6.1.2.3.5	PC5 unicast link modification procedure not accepted by the target UE
If the PC5 unicast link modification request cannot be accepted, the target UE shall send a DIRECT LINK MODIFICATION REJECT message.
Editor’s note:	The details about the PC5 unicast link modification procedure not accepted by the target UE are FFS.
[bookmark: _Toc25070696][bookmark: _Toc22039983][bookmark: _Toc26193695]6.1.2.3.6	Abnormal cases at the initiating UE
The following abnormal cases can be identified:
a)	If timer T5001 expires, the initiating UE shall retransmit the DIRECT LINK MODIFICATION REQUEST message and restart timer T5001. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link modification procedure and may notify the upper layer that the target UE is unreachable.
NOTE 1:	The maximum number of allowed retransmissions is UE implementation specific.
NOTE 2:	After reaching the maximum number of allowed retransmissions, whether the initiating UE releases this PC5 unicast link depends on its implementation.
b)	For the same PC5 unicast link, if the initiating UE receives a DIRECT LINK RELEASE message during the initiating UE-requested PC5 unicast link modification procedure, the initiating UE shall abort the PC5 unicast link modification procedure and proceed with the PC5 unicast link release procedure.
Editor's note:	It is FFS how to handle the collision of initiating UE-requested PC5 unicast link modification procedure and target UE-requested PC5 unicast link modification procedure for the same PC5 unicast link.
[bookmark: _Toc25070697][bookmark: _Toc26193696]6.1.3	Broadcast mode communication over PC5
[bookmark: _Toc22039984][bookmark: _Toc25070698][bookmark: _Toc26193697]6.1.3.1	Overview
This clause describes the V2X communication over PC5 reference point in broadcast mode operation. The UE is configured with the related information as described in subclause 5.2.3.
[bookmark: _Toc22039985][bookmark: _Toc25070699][bookmark: _Toc26193698]6.1.4	Groupcast mode communication over PC5
[bookmark: _Toc22039986][bookmark: _Toc25070700][bookmark: _Toc26193699]6.1.4.1	Overview
This clause describes the V2X communication over PC5 reference point in groupcast mode operation. The UE is configured with the related information as described in subclause 5.2.3.
[bookmark: _Toc22039987][bookmark: _Toc25070701][bookmark: _Toc26193700]6.2	V2X communication over Uu
[bookmark: _Toc22039988][bookmark: _Toc25070702][bookmark: _Toc26193701]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 [4].
[bookmark: _Toc25070703][bookmark: _Toc22039989][bookmark: _Toc1063787][bookmark: _Toc26193702]
7	Message functional definition and contents
[bookmark: _Toc525231308][bookmark: _Toc25070704][bookmark: _Toc20232878][bookmark: _Toc20233352][bookmark: _Toc26193703]7.1	Overview
This clause contains the definition and contents of the messages used in the procedures described in the present document.
[bookmark: _Toc25070705][bookmark: _Toc26193704]7.2	Provisioning of parameters for V2X configuration signalling messages
[bookmark: _Toc25070706][bookmark: _Toc26193705]7.2.1	UE policy provisioning request
[bookmark: _Toc20233353][bookmark: _Toc25070707][bookmark: _Toc26193706]7.2.1.1	Message definition
The UE POLICY PROVISIONING REQUEST message is sent by the UE to the PCF to request the PCF to manage V2XP, see table 7.2.1.1.1
Message type:	UE POLICY PROVISIONING REQUEST
Significance:	dual
Direction:		UE to network
Table 7.2.1.1.1: UE POLICY PROVISIONING REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PTI
	Procedure transaction identity
TS 24 501 [3] subclause 9.6
	M
	V
	1

	
	UE POLICY PROVISIONING REQUEST message identity
	UE policy delivery service message type
TS 24 501 [3] subclause D.6.1
	M
	V
	1

	
	Requested UE policies

	Requested UE policies
5.Y.2
	M
	LV
	2-3



[bookmark: _Toc20233354][bookmark: _Toc25070708][bookmark: _Toc26193707]7.2.2	UE policy provisioning reject
[bookmark: _Toc20233355][bookmark: _Toc25070709][bookmark: _Toc26193708]7.2.2.1	Message definition
The UE POLICY PROVISIONING REJECT message is sent by the PCF to the UE to report that the PCF rejects request to manage V2XP, see table 7.2.2.1.1
Message type:	UE POLICY PROVISIONING REJECT
Significance:	dual
Direction:		network to UE
Table 7.2.2.1.1: UE POLICY PROVISIONING REJECT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PTI
	Procedure transaction identity
TS 24 501 [3] subclause 9.6
	M
	V
	1

	
	UE POLICY PROVISIONING REJECT message identity
	UE policy delivery service message type
TS 24 501 [3] subclause D.6.1
	M
	V
	1

	
	UPDS cause
	UPDS cause
5.Y.1
	M
	V
	1


[bookmark: _Toc20233360]
[bookmark: _Toc25070710][bookmark: _Toc26193709]7.3	V2X communication over PC5 signalling messages
[bookmark: _Toc525231348][bookmark: _Toc25070711][bookmark: _Toc26193710]7.3.1	Direct link establishment request
[bookmark: _Toc525231349][bookmark: _Toc25070712][bookmark: _Toc26193711]7.3.1.1	Message definition
This message is sent by a UE to another peer UE to establish a direct link. See table 7.3.1.1.1.
Message type:	DIRECT LINK ESTABLISHMENT REQUEST
Significance:	dual
Direction:		UE to peer UE
Table 7.3.1.1.1: DIRECT LINK ESTABLISHMENT REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK ESTABLISHMENT REQUEST message identity
	PC5 signalling message type
z.3.1.1.
	M
	V
	1

	
	Sequence number
	Sequence number
z.3.1.2
	M
	V
	1

	
	V2X service identifier
	V2X service identifier 
z.3.1.3
	M
	LV
	4

	
	Source user info
	Application layer ID
z.3.1.4
	M
	LV
	3-253

	
	QoS flow descriptions
	PC5 QoS flow descriptions
z.3.1.5
	M
	LV-E
	6-65538

	28
	Target user info
	Application layer ID 
z.3.1.4
	O
	TLV
	3-253

	57
	IP address configuration
	IP address configuration
z.3.1.7
	O
	TV
	2

	58
	Link local IPv6 address 

	Link local IPv6 address
z.3.1.8
	O
	TV
	17



Editor's note:	The contents in the above message will be updated based on security requirements.
[bookmark: _Toc25070713][bookmark: _Toc26193712]7.3.2	Direct link establishment accept
[bookmark: _Toc25070714][bookmark: _Toc26193713]7.3.2.1	Message definition
This message is sent by a UE to another peer UE to accept the received DIRECT LINK ESTABLISHMENT REQUEST message. See table 7.3.2.1.1.
Message type:	DIRECT LINK ESTABLISHMENT ACCEPT
Significance:	dual
Direction:		UE to peer UE
Table 7.3.2.1.1: DIRECT LINK ESTABLISHMENT ACCEPT message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	DIRECT LINK ESTABLISHMENT ACCEPT message identity
	PC5 signalling message type
z.3.1.1.
	M
	V
	1

	
	Sequence number
	Sequence number
z.3.1.2
	M
	V
	2

	
	Source user info
	Application layer ID
z.3.1.4
	M
	LV
	3-253

	
	QoS flow descriptions
	PC5 QoS flow descriptions
z.3.1.5
	M
	LV-E
	6-65538

	57
	IP address configuration
	IP address configuration
z.3.1.6
	O
	TV
	2

	58
	Link local IPv6 address 

	Link local IPv6 address
z.3.1.7
	O
	TV
	17



[bookmark: _Toc25070715][bookmark: _Toc26193714]8	Information elements coding
[bookmark: _Toc525231389][bookmark: _Toc25070716][bookmark: _Toc20233289][bookmark: _Toc26193715]8.1	Overview
This clause contains the information elements coding for the messages used in the procedures described in the present document.
[bookmark: _Toc525231390][bookmark: _Toc25070717][bookmark: _Toc26193716]8.2	General
The sending entity shall set the value of a spare bit to zero. The receiving entity shall ignore the value of a spare bit.
The sending entity shall not set the value of a field to a reserved value. The receiving entity shall discard a message carrying a field with the value set to a reserved value.
[bookmark: _Toc25070718][bookmark: _Toc26193717]8.3	Provisioning of parameters for V2X configuration signalling information elements
[bookmark: _Toc25070719][bookmark: _Toc26193718]8.3.1	UPDS cause
The purpose of the UPDS cause information element is to indicate the reason why a UPDS request is rejected.
The UPDS cause information element is coded as shown in figure 8.3.2.1 and table 8.3.2.1.
The UPDS cause is a type 3 information element with 2 octets length.
	8
	7
	6
	5
	4
	3
	2
	1
	

	UPDS cause IEI
	octet 1

	Cause value
	octet 2


Figure 8.3.2.1: UPDS cause information element
Table 8.3.2.1: UPDS cause information element
	Cause value (octet 2)

	

	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	1
	1
	1
	1
	1
	
	Request rejected, unspecified

	0
	0
	1
	0
	0
	0
	0
	0
	
	Service option not supported

	0
	0
	1
	0
	0
	0
	1
	0
	
	Service option temporarily out of order

	0
	0
	1
	0
	0
	0
	1
	1
	
	PTI already in use

	0
	1
	0
	1
	1
	1
	1
	1
	
	Semantically incorrect message

	0
	1
	1
	0
	0
	0
	0
	0
	
	Invalid mandatory information

	0
	1
	1
	0
	0
	0
	0
	1
	
	Message type non-existent or not implemented

	0
	1
	1
	0
	0
	0
	1
	0
	
	Message type not compatible with the protocol state

	0
	1
	1
	0
	0
	0
	1
	1
	
	Information element non-existent or not implemented

	0
	1
	1
	0
	0
	1
	0
	0
	
	Conditional IE error

	0
	1
	1
	0
	1
	1
	1
	1
	
	Protocol error, unspecified

	
	
	
	
	
	
	
	
	
	

	Any other value received by the UE shall be treated as 0010 0010, "service option temporarily out of order". Any other value received by the network shall be treated as 0110 1111, "protocol error, unspecified".

	



[bookmark: _Toc20233365][bookmark: _Toc25070720][bookmark: _Toc26193719]8.3.2	Requested UE policies
The purpose of the Requested UE policies information element is to enable the UE to request the PCF to provide certain UE policies or certain UE policy subsets.
The Requested UE policies information element is coded as shown in figure 8.3.2.1 and table 8.3.2.1.
The Requested UE policies is a type 4 information element with a minimum length of 3 octets and a maximum length of 4 octets.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Requested UE policies IEI
	octet 1

	Length of Requested UE policies contents
	octet 2

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	V2XUUI
	V2XPC5I
	
octet 3

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	
octet 4*



Figure 8.3.2.1: Requested UE policies information element
Table 8.3.2.1: Requested UE policies information element
	UE policies for V2X communication over PC5 indicator (V2XPC5I) (octet 3, bit 1)

	Bit

	1
	
	
	
	

	0
	
	
	
	UE policies for V2X communication over PC5 not requested

	1
	
	
	
	UE policies for V2X communication over PC5 requested

	

	UE policies for V2X communication over Uu indicator (V2XUUI) (octet 3, bit 2)

	Bit

	2
	
	
	
	

	0
	
	
	
	UE policies for V2X communication over Uu not requested

	1
	
	
	
	UE policies for V2X communication over Uu requested

	

	Bit 3 to 8 of octet 3 and bits of octet 4 are spare and shall be coded as zero.



[bookmark: _Toc525231501][bookmark: _Toc25070721][bookmark: _Toc26193720]8.4	V2X communication over PC5 signalling information elements
[bookmark: _Toc525231502][bookmark: _Toc25070722][bookmark: _Toc26193721]8.4.1	PC5 signalling message type
The purpose of the PC5 signalling message type IE is to indicate the type of messages used in PC5 signalling protocol.
The value part of the PC5 signalling message type IE used in the PC5 signalling messages is coded as shown in table 8.4.1.1.
The PC5 signalling message type IE is a type 3 information element, with the length of 1 octet.
Table 8.4.1.1: PC5 signalling message type
	Bits
	
	

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	DIRECT LINK ESTABLISHMENT REQUEST

	0
	0
	0
	0
	0
	0
	1
	0
	
	DIRECT LINK ESTABLISHMENT ACCEPT

	0
	0
	0
	0
	0
	0
	1
	1
	
	DIRECT LINK ESTABLISHMENT REJECT

	0
	0
	0
	0
	0
	1
	0
	0
	
	DIRECT LINK MODIFICATION REQUEST

	0
	0
	0
	0
	0
	1
	0
	1
	
	DIRECT LINK MODIFICATION ACCEPT

	0
	0
	0
	0
	0
	1
	1
	0
	
	DIRECT LINK MODIFICATION REJECT

	
	
	
	
	
	
	
	
	
	

	



Editor's note:	The values of the other PC5 signalling messages are FFS.
[bookmark: _Toc525231504][bookmark: _Toc25070723][bookmark: _Toc26193722]8.4.2	Sequence number
[bookmark: OLE_LINK313][bookmark: OLE_LINK314]The purpose of the Sequence number IE is to uniquely identify a PC5 signalling message being sent or received. The sending UE will increment the sequence number for each outgoing new PC5 signalling message. 
The Sequence number IE is an integer in the 0-255 range. 
The Sequence number IE is a type 3 information element, with a length of 1 octet.
[bookmark: _Toc25070724][bookmark: _Toc26193723]8.4.3	V2X service identifier
The V2X service identifier parameter carries the identifier of a V2X service. The length of the V2X service identifier parameter is 4 octets. The format of the V2X service identifier parameter is out of scope of this specification.
Editor's note:	The length of the V2X service identifier IE is FFS.
[bookmark: _Toc525231443][bookmark: _Toc25070725][bookmark: _Toc26193724]8.4.4	Application layer ID
The Application layer ID parameter carries an application layer ID as specified in 3GPP TS 23.287 [2]. The value of the Application layer ID parameter is a 48-bit long bit string. The format of the Application layer ID parameter is out of scope of this specification.
Editor's note:	The length of the Application layer ID IE is FFS.
[bookmark: _Toc20233299][bookmark: _Toc25070726][bookmark: _Toc26193725]8.4.5	PC5 QoS flow descriptions
The purpose of the PC5 QoS flow descriptions IE is to indicate a set of PC5 QoS flow descriptions to be used by the UE over the direct link, where each PC5 QoS flow description is a set of parameters as described in clause 5.4.2 of 3GPP TS 23.287 [2].
The PC5 QoS flow descriptions IE is a type 6 information element with a minimum length of 6 octets. The maximum length for the information element is 65538 octets.
The PC5 QoS flow descriptions IE is coded as shown in figure 8.4.5.1, figure 8.4.5.2, figure 8.4.5.3, figure 8.4.5.4, and table 8.4.5.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	PC5 QoS flow descriptions IEI
	octet 1

	
Length of PC5 QoS flow descriptions contents
	octet 2

octet 3

	
PC5 QoS flow description 1
	octet 4

octet u

	
PC5 QoS flow description 2
	octet u+1

octet v

	...
	octet v+1

octet w

	
PC5 QoS flow description n
	octet w+1

octet x


Figure 8.4.5.1: PC5 QoS flow descriptions information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	0
Spare
	0
Spare
	PQFI
	octet 4

	Operation code
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0
Spare
	octet 5

	0
Spare
	E
	Number of parameters
	octet 6

	
Parameters list
	octet 7*

octet u*


Figure 8.4.5.2: PC5 QoS flow description 
	8
	7
	6
	5
	4
	3
	2
	1
	

	
Parameter 1
	octet 7

octet m

	
Parameter 2
	octet m+1

octet n

	...
	octet n+1

octet o

	
Parameter n
	octet o+1

octet u


Figure 8.4.5.3: Parameters list
	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter identifier
	octet 7

	Length of parameter contents
	octet 8

	Parameter contents
	octet 9

octet m


Figure 8.4.5.4: Parameter
Table 8.4.4.1: PC5 QoS flow descriptions information element
	PC5 QoS flow identifier (PQFI) (bits 6 to 1 of octet 4)
PQFI field contains the PC5 QoS flow identifier.
Bits
6 5 4 3 2 1
0 0 0 0 0 1	PQFI 1
	to
1 1 1 1 1 1	PQFI 63
The UE shall not set the PQFI value to 0.


	Operation code (bits 8 to 6 of octet 5)
Bits
8 7 6
0 0 1	Create new PC5 QoS flow description
0 1 0	Delete existing PC5 QoS flow description
0 1 1	Modify existing PC5 QoS flow description
All other values are reserved.


	E bit (bit 7 of octet 6)
For the "create new PC5 QoS flow description" operation, the E bit is encoded as follows:
Bit
7
0	reserved
1	parameters list is included

[bookmark: OLE_LINK49][bookmark: OLE_LINK50]For the "Delete existing PC5 QoS flow description" operation, the E bit is encoded as follows:
Bit
7
0	parameters list is not included
1	reserved

For the "modify existing PC5 QoS flow description" operation, the E bit is encoded as follows:
Bit
7
0	extension of previously provided parameters
1	replacement of all previously provided parameters

If the E bit is set to "parameters list is not included", the number of parameters field has zero value. If the E bit is set to "parameters list is included", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" or "replacement of all previously provided parameters", the number of parameters field has non-zero value. If the E bit is set to "extension of previously provided parameters" and one of the parameters in the new parameters list already exists in the previously provided parameters, the parameter shall be set to the new value.

Number of parameters (bits 6 to 1 of octet 6)
The number of parameters field contains the binary coding for the number of parameters in the parameters list field. The number of parameters field is encoded in bits 6 through 1 of octet 6 where bit 6 is the most significant and bit 1 is the least significant bit. 

Parameters list (octets 7 to u)
The parameters list contains a variable number of parameters.

Each parameter included in the parameters list is of variable length and consists of:
-	a parameter identifier (1 octet); 
-	the length of the parameter contents (1 octet); and
-	the parameter contents itself (variable amount of octets).

The parameter identifier field is used to identify each parameter included in the parameters list and it contains the hexadecimal coding of the parameter identifier. Bit 8 of the parameter identifier field contains the most significant bit and bit 1 contains the least significant bit. In this version of the protocol, the following parameter identifiers are specified:
-	01H (PQI);
-	02H (GFBR uplink);
-	03H (MFBR downlink);
-	04H (MFBR uplink);
-	05H (MFBR downlink);
-	06H (Averaging window).

If the parameters list contains a parameter identifier that is not supported by the receiving entity the corresponding parameter shall be discarded.
The length of parameter contents field contains the binary coded representation of the length of the parameter contents field. The first bit in transmission order is the most significant bit.

When the parameter identifier indicates PQI, the parameter contents field contains the binary representation of PQI that is one octet in length.

PQI:
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	Reserved
0 0 0 0 0 0 0 1
	to				Spare
0 0 0 1 0 1 0 0
0 0 0 1 0 1 0 1	PQI 21
0 0 0 1 0 1 1 0	PQI 22
0 0 0 1 0 1 1 1	PQI 23
0 0 0 1 1 0 0 0
	to				Spare
0 0 1 1 0 1 1 0
0 0 1 1 0 1 1 1	PQI 55
0 0 1 1 1 0 0 0	PQI 56
0 0 1 1 1 0 0 1	PQI 57
0 0 1 1 1 0 1 0	PQI 58
0 0 1 1 1 0 1 1	PQI 59
0 0 1 1 1 1 0 0
	to				Spare
0 1 0 1 1 0 0 1
0 1 0 1 1 0 1 0	PQI 90
0 1 0 1 1 0 1 1	PQI 91
0 1 0 1 1 1 0 0
	to				Spare
0 1 1 1 1 1 1 1
1 0 0 0 0 0 0 0
	to				Operator-specific PQIs
1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1	Reserved

The network shall consider all other values not explicitly defined in this version of the protocol as unsupported.

When the parameter identifier indicates "GFBR uplink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for uplink followed by two octets containing the value of the guaranteed flow bit rate for uplink.
Unit of the guaranteed flow bit rate for uplink (octet 1)
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	value is not used
0 0 0 0 0 0 0 1	value is incremented in multiples of 1 Kbps
0 0 0 0 0 0 1 0	value is incremented in multiples of 4 Kbps
0 0 0 0 0 0 1 1	value is incremented in multiples of 16 Kbps
0 0 0 0 0 1 0 0	value is incremented in multiples of 64 Kbps
0 0 0 0 0 1 0 1	value is incremented in multiples of 256 Kbps
0 0 0 0 0 1 1 0	value is incremented in multiples of 1 Mbps
0 0 0 0 0 1 1 1	value is incremented in multiples of 4 Mbps
0 0 0 0 1 0 0 0	value is incremented in multiples of 16 Mbps
0 0 0 0 1 0 0 1	value is incremented in multiples of 64 Mbps
0 0 0 0 1 0 1 0	value is incremented in multiples of 256 Mbps
0 0 0 0 1 0 1 1	value is incremented in multiples of 1 Gbps
0 0 0 0 1 1 0 0	value is incremented in multiples of 4 Gbps
0 0 0 0 1 1 0 1	value is incremented in multiples of 16 Gbps
0 0 0 0 1 1 1 0	value is incremented in multiples of 64 Gbps
0 0 0 0 1 1 1 1	value is incremented in multiples of 256 Gbps
0 0 0 1 0 0 0 0	value is incremented in multiples of 1 Tbps
0 0 0 1 0 0 0 1	value is incremented in multiples of 4 Tbps
0 0 0 1 0 0 1 0	value is incremented in multiples of 16 Tbps
0 0 0 1 0 0 1 1	value is incremented in multiples of 64 Tbps
0 0 0 1 0 1 0 0	value is incremented in multiples of 256 Tbps
0 0 0 1 0 1 0 1	value is incremented in multiples of 1 Pbps
0 0 0 1 0 1 1 0	value is incremented in multiples of 4 Pbps
0 0 0 1 0 1 1 1	value is incremented in multiples of 16 Pbps
0 0 0 1 1 0 0 0	value is incremented in multiples of 64 Pbps
0 0 0 1 1 0 0 1	value is incremented in multiples of 256 Pbps
Other values shall be interpreted as multiples of 256 Pbps in this version of the protocol.

Value of the guaranteed flow bit rate for uplink (octets 2 and 3)
Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for uplink in units defined by the unit of the guaranteed flow bit rate for uplink.

When the parameter identifier indicates "GFBR downlink", the parameter contents field contains one octet indicating the unit of the guaranteed flow bit rate for downlink followed by two octets containing the value of the guaranteed flow bit rate for downlink.

Unit of the guaranteed flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the guaranteed flow bit rate for downlink (octets 2 and 3)
Octets 2 and 3 represent the binary coded value of the guaranteed flow bit rate for downlink in units defined by the unit of the guaranteed flow bit rate for downlink.

When the parameter identifier indicates "MFBR uplink", the parameter contents field contains the one octet indicating the unit of the maximum flow bit rate for uplink followed by two octets containing the value of maximum flow bit rate for uplink.

Unit of the maximum flow bit rate for uplink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for uplink (octets 2 and 3)
Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for uplink in units defined by the unit of the maximum flow bit rate for uplink.

When the parameter identifier indicates "MFBR downlink", the parameter contents field contains one octet indicating the unit of the maximum flow bit rate for downlink followed by two octets containing the value of the maximum flow bit rate for downlink.

Unit of the maximum flow bit rate for downlink (octet 1)
The coding is identical to that of the unit of the guaranteed flow bit rate for uplink.

Value of the maximum flow bit rate for downlink (octets 2 and 3)
Octets 2 and 3 represent the binary coded value of the maximum flow bit rate for downlink in units defined by the unit of the maximum flow bit rate for downlink.

When the parameter identifier indicates "averaging window", the parameter contents field contains the binary representation of the averaging window for both uplink and downlink in milliseconds and the parameter contents field is two octets in length.

	

	NOTE:		The GFBR uplink and GFBR downlink have the same value. The MFBR uplink and MFBR downlink have the same value.


[bookmark: _Toc525231506]
Editor's note:	The details of non-standardized PC5 QoS characteristics are FFS.
Editor's note:	Whether GFBR and MFBR for both uplink and downlink are necessary is FFS.
[bookmark: _Toc25070727][bookmark: _Toc26193726]8.4.6	IP address configuration
The purpose of the IP address configuration IE is to indicate the configuration options for IP address used by the UE over this direct link.
The IP address configuration IE is a type 3 information element with the length of 2 octets.
The IP address configuration IE is coded as shown in figure z.3.1.6.1 and table z.3.1.6.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	IP address configuration IEI
	octet 1

	IP address configuration content
	octet 2



Figure 8.4.6.1: IP address configuration information element
Table 8.4.6.1: IP address configuration information element
	IP address configuration value (octet 2)

	Bits

	4
	3
	2
	1
	
	

	0
	0
	0
	1
	
	IPv6 Router

	0
	0
	1
	0
	
	address allocation not supported

	

	All other values are reserved.

	

	Bit 5 to 8 of octet 2 are spare and shall be coded as zero.



[bookmark: _Toc525231507][bookmark: _Toc25070728][bookmark: _Toc26193727]8.4.7	Link local IPv6 address
The Link local IPv6 address information element contains a link local IPv6 address.
The Link local IPv6 address IE is a type 3 information element with the length of 17 octets.
The Link local IPv6 address IE is coded as shown in figure 8.4.7.1 and table 8.4.7.1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Link local IPv6 address IEI
	octet 1

	Link local IPv6 address content 
	octet 2


	
	octet 17



Figure 8.4.7.1: Link local IPv6 address information element
Table 8.4.7.1: Link local IPv6 address information element
	Link local IPv6 address value (octet 2 to 17)

This contains the 128-bit IPv6 address. This IPv6 address is encoded as a 128-bit address according to IETF RFC 4291 [7].



[bookmark: _Toc25070729][bookmark: _Toc26193728]9	List of system parameters
[bookmark: _Toc22039990][bookmark: _Toc25070730][bookmark: _Toc26193729]9.1	General
The description of timers in the following tables should be considered a brief summary. The complete descriptions of the timers are in the procedures defined in clauses 5 and 6.
[bookmark: _Toc25070731][bookmark: _Toc22039991][bookmark: _Toc26193730]9.2	Timers of provisioning of parameters for V2X configuration procedures
Timers of provisioning of parameters for V2X configuration are shown in table 9.2.1.
Table 9.2.1: Timers of provisioning of parameters for V2X configuration – UE side
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
THE
1st, 2nd, 3rd, 4th EXPIRY

	T5010
	16s
	Transmission of UE POLICY PROVISIONING REQUEST message
	MANAGE UE POLICY COMMAND or UE POLICY PROVISIONING REJECT message received
	Retransmission of UE POLICY PROVISIONING REQUEST message



[bookmark: _Toc25070732][bookmark: _Toc26193731]9.3	Timers of PC5 unicast link management procedures
Table 9.3.1: PC5 unicast link management timers
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T5000
	
	Upon sending a DIRECT LINK ESTABLISHMENT REQUEST message
	Upon receiving a DIRECT LINK ESTABLISHMENT ACCEPT or DIRECT LINK ESTABLISHMENT REJECT message from the target UE
	Retransmission of DIRECT LINK ESTABLISHMENT REQUEST message

	T5001
	
	Upon sending a DIRECT LINK MODIFICATION REQUEST message
	Upon receiving a DIRECT LINK MODIFICATION ACCEPT or DIRECT LINK MODIFICATION REJECT message from the target UE
	Retransmission of DIRECT LINK MODIFICATION REQUEST message



[bookmark: _Toc22039992][bookmark: _Toc25070733][bookmark: _Toc26193732]Annex A (informative):
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