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* * * * Start of Changes * * * * 

1
Scope
The present document specifies architecture enhancements to facilitate vehicular communications for Vehicle-to-Everything (V2X) services, which includes Vehicle-to-Vehicle (V2V), Vehicle-to-Pedestrian (V2P), Vehicle-to-Infrastructure (V2I), and Vehicle-to-Network (V2N), according to the use cases and service requirements defined in TS 22.185 [2] and TS 22.186 [28].

The following vehicular communications for V2X services are specified:

-
V2X communication over PC5 reference point.

-
V2X communication over LTE-Uu reference point.
-
V2X communication over NR PC5 reference point controlled by eNB
.

NOTE:
In this specification, PC5 reference point corresponds to LTE PC5 RAT while NR PC5 RAT is represented as NR PC5 reference point.
* * * * Start of Next Change * * * * 

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 22.185: "Service requirements for V2X services".
[3]
ISO 17419:2018: "Intelligent transport systems - Cooperative systems - Globally unique identification".
[4]
IEEE Std 1609.12-2016: "IEEE Standard for Wireless Access in Vehicular Environments (WAVE) - Identifier Allocations".

[5]
3GPP TS 23.303: "Proximity-based Services (ProSe); Stage 2".
[6]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[7]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".

[8]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
[9]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[10]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[11]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".
[12]
3GPP TS 23.203: "Policy and charging control architecture".
[13]
IEEE Std 1609.3-2010: "IEEE Standard for Wireless Access in Vehicular Environments (WAVE) - Networking Services".

[14]
ISO 29281-1:2013: "Intelligent Transport Systems - Communications access for land mobiles (CALM) - Non-IP networking - Part 1: Fast networking & transport layer protocol (FNTP)".

[15]
3GPP TS 29.272: "Evolved Packet System (EPS); Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol".
[16]
ETSI TS 102 637‑2 V1.2.1: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service".
[17]
ETSI TS 102 637‑3 V1.1.1: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 3: Specifications of Decentralized Environmental Notification Basic Service".
[18]
3GPP TS 32.277: "Proximity-based Services (ProSe) charging".

[19]
Void.

[20]
3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched (PS) domain charging".

[21]
3GPP TS 32.273: "Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging".

[22]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".

[23]
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".

[24]
Void.

[25]
3GPP TS 33.185: "Security aspect for LTE support of V2X services".

[26]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".

[27]
3GPP TS 24.386: "User Equipment (UE) to V2X control function; protocol aspects; Stage 3".

[28]
3GPP TS 22.186: "Enhancement of 3GPP support for V2X scenarios; Stage 1".

[29]
3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".
[xx]
3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
* * * * Start of Next Change * * * * 

4.4.1.1.2
Policy/Parameter provisioning
The following information for V2X communications over PC5 reference point is provisioned to the UE:

1)
Authorization policy:
-
When the UE is "served by E-UTRAN":

-
PLMNs in which the UE is authorized to perform V2X communications over PC5 reference point.
-
When the UE is "not served by E-UTRAN":

-
Indicates whether the UE is authorized to perform V2X communications over PC5 reference point when "not served by E-UTRAN".
2)
Radio parameters for when the UE is "not served by E-UTRAN":

-
Includes the radio parameters with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed. These radio parameters (e.g. frequency bands) are defined in TS 36.331 [9]. The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by E-UTRAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 1:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters:

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
NOTE 2:
PLMN operators coordinate to make sure Destination Layer-2 ID(s) for different V2X services are configured in a consistent manner.
NOTE 3:
To pre-configure a UE with the provisioning parameters, at least the "not served by E-UTRAN" parameters of 1) and 2), and the parameters of 3) need to be included.

-
The mapping of ProSe Per-Packet Priority and packet delay budget for V2X communication (autonomous resources selection mode).

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.

-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies (see TS 36.300 [10] for further information) with Geographical Area(s).

-
The mapping of service types (e.g. PSID or ITS-AIDs) to Tx Profiles (see TS 36.300 [10] for further information).

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, allowed to use a specific PPPR value.
The following information for V2X communications over NR PC5 reference point is provisioned to the UE:
a)
Policy/parameters when NR PC5 is selected:

-
Same as specified in TS 23.287 [xx] clause 5.1.2.1 item 6) Policy/parameters when NR PC5 is selected.
-
SLRB configurations: the mapping of PC5 QoS profile
 to SLRB.
Editor's note:
The SLRB configurations will be determined by RAN WGs. The reference to RAN specification will be added when defined in RAN WGs.
Alternatively, the above parameters in 2), 3) and a) may be configured on the UE through the V1 reference point from the V2X Application Server. The V2X Control Function may also obtain these parameters through the V2 reference point from the V2X Application Server.

The parameters provisioned by the V2X Control Function take precedence over the configured parameters on the UE.

NOTE 4:
The V2 reference point procedure is not specified in this Release.

* * * * Start of Next Change * * * * 

4.4.5.x
QoS handling for V2X communication over NR PC5 reference point

Per-flow QoS model for PC5 QoS management shall be applied to the UE in EPC.
For QoS handling for V2X communication over NR PC5 reference point, the QoS handling specified in clauses 5.4.1.1 to 5.4.1.4 are applied with the following difference:
-
The UE in EPC establishes or re-configure the Sidelink Radio Bearer (SLRB) based on the configuration described in clause 4.4.1.1.2, for both ECM-CONNECTED and ECM-IDLE.
Editor's note:
Regarding whether the UE in EPC establishes or re-configure the SLRB based on the configuration, coordination with RAN WGs is needed.
* * * * Start of Next Change * * * * 

4.4.6
Subscription to V2X services

The user's profile in the HSS contains the subscription information to give the user permission to use V2X services.

At any time, the operator can remove the UE subscription rights for V2X services from user's profile in the HSS, and revoke the user's permission to use V2X services.

The following subscription information is defined for V2X services:

a)
whether the UE is authorized to perform V2X communication over PC5 reference point as Vehicle UE, Pedestrian UE, or both.

b)
UE-PC5-AMBR for V2X communication over PC5 reference point.

c)
the list of the PLMNs where the UE is authorized to perform V2X communication over PC5 reference point.
d)
cross-RAT PC5 control authorization: This indicates whether LTE Uu controls NR PC5 from the cellular network.
e)
UE-PC5-AMBR for V2X communication over NR PC5 reference point.
f)
the list of the PLMNs where the UE is authorized to perform V2X communication over NR PC5 reference point.
The HSS provides a), b), d) and e) to MME as subscription information and the MME provides a), b), d) and e) to eNB as part of the UE context information.

The HSS provides c) and f) to V2X Control Function.

* * * * Start of Next Change * * * * 

5.5.x
EPC procedures to support V2X communication over NR PC5 reference point
To support V2X communication over NR PC5 reference point, the EPC procedures described in clauses 5.5.1 to 5.5.7 are applied with the following differences:

-
A UE may support multiple PC5 RATs (i.e. LTE PC5 and NR PC5). For such UE, the V2X Capability indication and UE-PC5-AMBR can be per PC5 RAT.
-
The cross-RAT PC5 control authorization indicates whether LTE Uu controls NR PC5 from the cellular network.

NOTE:
Stage 3 will decide if an explicit cross-RAT PC5 control authorization IE is needed for the signalling over S1-MME, or it can be indicated in an implicit manner.

* * * * End of Changes * * * * 
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�Not needed?


�This includes the following I think…


- PC5 QoS parameters described in clause 5.4.2 of TS 23.287


- (Optional) Priority Level, Averaging Window, Maximum Data Burst Volume if default value is not used.





