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[bookmark: _Toc22039948][bookmark: _Toc25070657][bookmark: _Toc34388572][bookmark: _Toc34404343][bookmark: _Toc45282171][bookmark: _Toc45882557][bookmark: _Toc51951107][bookmark: _Toc59208861][bookmark: _Toc75734699][bookmark: _Toc162979781][bookmark: _Hlk162378704]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 [3].
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 [3].
PC5 QoS flow context: A context which includes a set of V2X service identifiers, a PQFI value and a set of PC5 QoS parameters.
PC5 QoS rule: A rule which includes a PC5 QoS rule identifier, a PQFI value, a precedence value and optionally a set of packet filters. The PC5 QoS rule is associated with a PC5 QoS flow context.
V2X service identifier: an identifier of a V2X service, e.g. PSID, ITS-AID, or AID of the V2X application. The term V2X service identifier used in the present document corresponds to the term V2X service type defined in 3GPP TS 23.287 [3].
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.287 [3] apply:
Application Identifier (AID)
Intelligent Transport Systems (ITS)
ITS Application Identifier (ITS-AID)
NR Tx Profile
NR eTx Profile
Provider Service Identifier (PSID)
V2X communication
V2X message
V2X service
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.501 [6] apply:
5G-EA
5G-IA
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.501 [6] apply:
UE local configuration
For the purposes of the present document, the following terms and definitions given in 3GPP TS 38.331 [11] apply: 
MBS Radio Bearer
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.247 [32] apply:
MBS Frequency Selection Area (FSA) ID
MBS service area
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [33] apply:
Network IDentifier (NID)
***** Next change *****
[bookmark: _Toc45282172][bookmark: _Toc45882558][bookmark: _Toc51951108][bookmark: _Toc59208862][bookmark: _Toc75734700][bookmark: _Toc162979782]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] , 3GPP TS 24.501 [6] 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] and 3GPP TS 24.501 [6].
A2X	Aircraft-to-Everything
CA	Carrier Aggregation
E-UTRA	Evolved Universal Terrestrial Radio Access
FQDN	Fully Qualified Domain Name
FSA	Frequency Selection Area
LSB	Least Significant 8 Bits
MBS	Multicast/Broadcast Services
MSB	Most Significant 8 Bits
NR	New Radio
NRPEK	NR PC5 Encryption Key
NRPIK	NR PC5 Integrity Key
V2X	Vehicle-to-Everything
V2XP	V2X Policy
PQFI	PC5 QoS Flow ID
PQI	PC5 5QI
ProSeP	5G ProSe Policy
RSLPP	Ranging and Sidelink Positioning Policy
SDP	Session Description Protocol

***** Next change *****
[bookmark: _Toc22039956][bookmark: _Toc25070665][bookmark: _Toc34388580][bookmark: _Toc34404351][bookmark: _Toc45282179][bookmark: _Toc45882565][bookmark: _Toc51951115][bookmark: _Toc59208869][bookmark: _Toc75734707][bookmark: _Toc162979789]5.2.3	Configuration parameters for V2X communication over PC5
The configuration parameters for V2X communication over PC5 consist of:
a)	a validity timer for the validity of the configuration parameters for V2X communication over PC5;
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 and the radio parameters of the RAT for V2X communication over PC5 applicable per geographical area with an indication of whether these radio parameters of the RAT are "operator managed" or "non-operator managed" when the UE is not served by E-UTRA and not served by NR;
e)	void
f)	optionally, a list of V2X service identifier to PC5 RAT(s) and Tx profiles mapping rules. Each mapping rule contains one or more V2X service identifiers, PC5 RAT(s) and:
1)	if the PC5 RAT(s) include E-UTRA-PC5, Tx profiles corresponding to the E-UTRA-PC5; or
2)	if the PC5 RAT(s) include NR-PC5, :
i)	optionally NR Tx profile corresponding to the NR-PC5 for broadcast mode V2X communication over PC5 and groupcast mode V2X communication over PC5; or
ii)	optionally NR eTx profile corresponding to the NR-PC5 for broadcast mode V2X communication over PC5 and groupcast mode V2X communication over PC5;
iii)	optionally NR Tx profile corresponding to transmitting and receiving initial signalling of the PC5 unicast link establishment; or
iv)	any combination of the above;

3)	if the PC5 RAT(s) include NR-PC5, optionally NR Tx profile corresponding to transmitting and receiving initial signalling of the PC5 unicast link establishment;
NOTE 1:	The value of a V2X service identifier that has an associated NR Tx profile is different than the value of any V2X service identifier that was used without having associated NR Tx profiles in previous releases prior to release 17.
NOTE 2:	The value of a V2X service identifier that has an associated NR eTx profile is different than the value of any V2X service identifier that was used without having associated NR eTx profiles in releases priort to release 18.
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 as specified in 3GPP TS 24.588 [7] clause 5.3;
h)	configuration parameters for a V2X communication over PC5 in E-UTRA-PC5, 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)	optionally, 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)	optionally, 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-PC5, consisting of:
1)	optionally, 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 signalling 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 list of V2X service identifier to PC5 QoS parameters mapping rules. The PC5 QoS parameters are specified in clause 5.4.2 of 3GPP TS 23.287 [3];
7)	an AS configuration, including 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 identifies a non-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);
NOTE 32:	PC5 link aggregated bit rate is only used for unicast mode communications over PC5.
iv)	the PC5 QoS profile contains a range, which is only used for groupcast mode communications over PC5; 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;
8)	a list of NR-PC5 unicast security policies. Each entry in the list contains an NR-PC5 unicast security policy composed of:
i)	one or more V2X service identifiers;
ii)	the signalling integrity protection policy for the V2X service identifier(s);
iii)	the signalling ciphering policy for the V2X service identifier(s);
iv)	the user plane integrity protection policy for the V2X service identifier(s);
v)	the user plane ciphering policy for the V2X service identifier(s); and
vi)	one or more geographical areas where the NR-PC5 unicast security policy applies;
9)	a list of V2X service identifier to default mode of communication mapping rules. Each mapping rule contains one or more V2X service identifiers and the default mode of communication (one of unicast, groupcast or broadcast); and
10)	for broadcast mode, groupcast mode and initial signalling of the PC5 unicast link establishment, PC5 DRX configurations (see 3GPP TS 38.331 [11]), including the mapping of PC5 QoS profile(s) to PC5 DRX cycle(s) and the default PC5 DRX configuration, when the UE is not served by E-UTRA and not served by NR.
***** Next change *****
[bookmark: _Toc34388657][bookmark: _Toc34404428][bookmark: _Toc45282273][bookmark: _Toc45882659][bookmark: _Toc51951209][bookmark: _Toc59208965][bookmark: _Toc75734804][bookmark: _Toc162979886][bookmark: _Toc533170267][bookmark: _Toc34388658][bookmark: _Toc34404429][bookmark: _Toc45282274][bookmark: _Toc45882660][bookmark: _Toc51951210][bookmark: _Toc59208966][bookmark: _Toc75734805][bookmark: _Toc155844186]6.1.3.2.1.2	PC5 QoS flow match and establishment
When determining if any existing PC5 QoS flow match the request from upper layers, UE shall proceeds as follows:
a)	according to the PC5 QoS mapping rules specified in clause 5.2.3, the UE shall use the PC5 QoS parameters corresponding to the V2X service identifier and optionally V2X application requirements;
b)	according to the V2X service identifier to destination layer-2 ID for broadcast mapping rules specified in clause 5.2.3, the UE shall use the destination layer-2 ID corresponding to the V2X service identifier;
c)	if there is no existing context for the destination layer-2 ID, then:
1)	build a new context for the destination layer-2 ID;
2)	self-assign a new source layer-2 ID; and
3)	pass the source layer-2 ID and the destination layer-2 ID to lower layers.
d)	if in the context for the destination layer-2 ID, there is no PC5 QoS rule for the existing PC5 QoS flow(s) matching the service data or request, the UE shall derive the PC5 QoS parameters based on the V2X application requirements provided by the upper layers (if available) and the V2X service identifier(s) (e.g. PSID or ITS-AID) according to the PC5 QoS mapping rules defined in clause 5.2.3 and shall perform the following::
1)	if there is no existing PC5 QoS flow that fulfils the derived PC5 QoS parameters, then the UE shall create a new PC5 QoS flow by performing the following operations:
i)	self-assign a new PQFI;
ii)	create a new PC5 QoS flow context which contains:
-	the PQFI;
-	the V2X service identifier(s); and;
-	the derived PC5 QoS parameters;
iii)	create a new PC5 QoS rule which contains:
-	a PC5 QoS rule identifier;
-	the PQFI;
-	a set of packet filters; and
-	a precedence value; and
iv)	pass the following parameters to the lower layers:
-	the PQFI;
-	the PC5 QoS parameters;
-	the source layer-2 ID and the destination layer-2 ID;
-	the V2X frequency information based on the configuration parameters described in clause 5.2.3; and
-	the NR Tx Profile corresponding to the V2X service identifier, if all the V2X service identifier(s) for the given destination layer-2 ID have NR Tx profiles available, as determined for the respective V2X service identifier based on the configuration parameters and conditions described in clause 5.2.3; and
-	the NR eTX Profile corresponding to the V2X service identifier based on the configuration parameters and conditions described in clause 5.2.3;
NOTE 1:	When the PC5 DRX operation is needed based on the provided NR Tx Profile, the lower layers use PC5 QoS parameters to determine the PC5 DRX parameter values (see 3GPP TS 38.300 [8]) for transmission operation over PC5 reference point.
NOTE 2:	The lower layers determines whether the NR PC5 CA operation is needed based on e.g. the NR eTx Profile, the V2X frequency information and the V2X service identifier provided by the V2X layer.
2)	if there is an existing PC5 QoS flow that fulfils the derived PC5 QoS parameters, then the UE shall update the PC5 packet filter set in the PC5 QoS rule of this PC5 QoS flow, e.g. add the new packet filter in the PC5 QoS rule of this existing PC5 QoS flow; and
3)	the UE shall use the new PC5 QoS flow created as described in bullet 1) or the existing PC5 QoS flow with the updated PC5 QoS rules as described in bullet 2) to perform the transmission of V2X communication over PC5 as specified in clause 6.1.3.2.2; and
e)	if in the context for the destination layer-2 ID, there is a PC5 QoS rule for the existing PC5 QoS flow matching the service data or request, the UE shall use this existing PC5 QoS flow to perform transmission of V2X communication over PC5 as specified in clause 6.1.3.2.2.
Two types of packet filters are supported for V2X communication over PC5, i.e. the IP packet filter set and the V2X packet filter set. A PC5 QoS Rule contains either the IP packet filter set or the V2X packet filter set.
The IP packet filter set is defined as content of the packet filter contents field specified in 3GPP TS 24.501 [6] figure 9.11.4.13.4 and table 9.11.4.13.1.
The V2X packet filter set shall support packet filters based on at least any combination of:
-	V2X service identifier (e.g. PSID or ITS-AID);
-	the source layer-2 ID and the destination layer-2 ID; and
-	Application Layer ID (e.g. Station ID);
***** Next change *****
[bookmark: _Toc162979887]6.1.3.2.2	Transmission
The UE shall include the V2X message in a protocol data unit with the following parameters:
a)	a layer-3 protocol data unit type (see 3GPP TS 38.323 [10]) set to:
1)	IP packet, if the V2X message contains IP data; or
2)	non-IP packet, if the V2X message contains non-IP data;
b)	the source layer-2 ID set to the layer-2 ID self-assigned by the UE for V2X communication over PC5;
c)	the destination layer-2 ID set to:
1)	the destination layer-2 ID associated with the V2X service identifier of the V2X service in this list of V2X services authorized for V2X communication over PC5 as specified in clause 5.2.3, if the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in clause 5.2.3; or
2)	the default destination layer-2 ID configured to the UE for V2X communication over PC5 as specified in clause 5.2.3, if the V2X service identifier of the V2X service is not included in the list of V2X services authorized for V2X communication over PC5 and the UE is configured with a default destination layer-2 ID for V2X communication over PC5;
d)	if the V2X message contains non-IP data, an indication to set the non-IP type field of the non-IP type PDU to the value corresponding to the V2X message family (see clause 9.2 and clause 9.3) used by the V2X service as indicated by upper layers;
e)	if the V2X message contains IP data, the source IP address set to the source IP address self-assigned by the UE for V2X communication over PC5;
f)	the PQFI set to the value corresponding to the PC5 QoS Rules as specified in clause 6.1.3.2.1;
g)	if E-UTRA-PC5 is used for V2X communication over PC5, the UE is configured with V2X service identifier to Tx Profile mapping rules for V2X communication over PC5 as specified in clause 5.2.3, the Tx Profile associated with the V2X service identifier as specified in clause 5.2.3; and
h)	if NR-PC5 is used for V2X communication over PC5, the UE is configured with V2X service identifier to NR Tx Profile mapping rules for V2X communication over PC5 as specified in clause 5.2.3 and all the V2X service identifier(s) for the given destination layer-2 ID have NR Tx profiles available, the NR Tx Profile associated with the V2X service identifier as specified in clause 5.2.3; and
i)	if NR-PC5 is used for V2X communication over PC5, the UE is configured with V2X service identifier to NR eTx Profile mapping rules for V2X communication over PC5 as specified in clause 5.2.3, the NR eTx Profile associated with the V2X service identifier as specified in clause 5.2.3;
then UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 38.300 [8], and pass the V2X message on the PC5 QoS Flow identified by the PQFI to lower layers for transmission. The PC5 QoS Rules corresponding to the PQFIs map V2X messages with the same V2X service identifier and with the same PC5 QoS parameters to the same PC5 QoS Flow, and apply PQFI to V2X messages;
If the UE is camped on a serving cell indicating that V2X communication over PC5 is supported by the network, but not broadcasting any carrier frequencies and radio resources for V2X communication over PC5 as specified in 3GPP TS 38.331 [11], the UE shall request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.501 [6].
If the UE has an emergency PDN connection, the UE shall send an indication to the lower layers to prioritize transmission over the emergency PDN connection as compared to transmission of V2X communication over PC5.
***** Next change *****
[bookmark: _Toc533170270][bookmark: _Toc34388661][bookmark: _Toc34404432][bookmark: _Toc45282277][bookmark: _Toc45882663][bookmark: _Toc51951213][bookmark: _Toc59208969][bookmark: _Toc75734808][bookmark: _Toc162979890]6.1.3.3	Reception of broadcast mode V2X communication over PC5
The UE may be configured by upper layers with one or more destination layer-2 ID(s) for reception of V2X messages over PC5. The receiving UE shall determine the PC5 QoS parameters for this broadcast V2X service in the same way described in clause 6.1.3.2.1.2 and shall determine the NR Tx Profile and the NR eTx Profile as described in clause 5.2.3, and shall provide:
a)	the PC5 QoS parameters;
b)	the NR Tx Profile corresponding to the V2X service identifier, if all the V2X service identifier(s) for the given destination layer-2 ID have NR Tx profiles available;
c)	the destination layer-2 ID(s); and
d)	the V2X frequency information based on the configuration parameters described in clause 5.2.3; and
e)	the NR eTx Profile corresponding to the V2X service identifier;
to lower layers. When the UE derives new PC5 QoS parameters for a destination layer-2 ID that has been provided to lower layers (e.g., due to a change in application requirements), the UE shall provide the new PC5 QoS parameters for that destination layer-2 ID to lower layers. For each received protocol data unit over PC5, the receiving UE shall check if the destination layer-2 ID of the received protocol data unit matches one of the configured destination Layer-2 IDs. If yes, the UE shall then check whether the protocol data unit type as defined 3GPP TS 38.323 [10] provided by the lower layers for the received packet is set to IP packet or non-IP packet, and pass the protocol data unit to the corresponding upper layer entity.
[bookmark: _Hlk87895976][bookmark: _Hlk86249778][bookmark: _Hlk86249757]NOTE 1:	When the PC5 DRX operation is needed based on the provided NR Tx Profile if any, the lower layers use PC5 QoS parameters and the destination layer-2 ID(s) to determine the PC5 DRX parameter values (see 3GPP TS 38.300 [8]) for reception operation over PC5 reference point.
NOTE 2:	The lower layers determines whether the NR PC5 CA operation is needed based on e.g. the NR eTx Profile, the V2X frequency information and the V2X service identifier provided by the V2X layer.
***** Next change *****
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The Key establishment information container information element contains information for PC5 unicast link key establishment.
The Key establishment information container is a type 6 information element with a minimum length of 4 octets.
The Key establishment information container information element is coded as shown in figure 8.4.12.1 and table 8.4.12.1.
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	Key establishment information container IEI
	octet 1

	Length of key establishment information container contents

	octet 2
octet 3

	Key establishment information container contents
	octet 4


	
	octet n


[bookmark: _CRFigure8_4_a_1]Figure 8.4.12a.1: Key establishment information container information element
[bookmark: _CRTable8_4_a_1]Table 8.4.12a.1: Key establishment information container information element
	Key establishment information container contents (octet 4 to n)

This field contains the key establishment information container.
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