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[bookmark: _Toc20149637][bookmark: _Toc27846428][bookmark: _Toc36187552][bookmark: _Toc45183456][bookmark: _Toc66381059][bookmark: _Toc122416969]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 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 23.222: "Common API Framework for 3GPP Northbound APIs".
[5]	3GPP TS 22.125: "Unmanned Aerial System (UAS) support in 3GPP".
[6]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[7]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[8]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[9]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[10]	3GPP TS 33.256: "Security aspects of Uncrewed Aerial Systems (UAS)".
[Z]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[W]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".

* * * * Start of Next Change * * * *
[bookmark: _Toc122418330]5.X	Subscription to A2X services
The user's profile in the UDM contains the subscription information to give the user permission to use A2X services.
At any time, the operator can remove the UE subscription rights for A2X services from user's profile in the UDM, and revoke the user's permission to use A2X services.
The following subscription information is defined for A2X services:
a)	whether the UE is authorized to perform A2X communication over PC5 reference point, including for LTE PC5 and for NR PC5.
b)	UE-PC5-AMBR per PC5 RAT, including UE-PC5-AMBR for LTE PC5 and UE-PC5-AMBR for NR PC5.
c)	the list of the PLMNs where the UE is authorized to perform A2X communication over PC5 reference point. For each PLMN in the list, the RAT(s) over which the UE is authorized to perform V2X communications over PC5 reference point.
d)	PC5 QoS parameters as defined in clause 5.4.2 of TS 23.287 [W] except Range, used by NG-RAN.
The UDM may retrieve a) and b) from the UDR. a) and b) are provided by the UDM to the AMF during UE Registration procedure as defined in clause 4.2.2.2 of TS 23.502 [3] using Nudm_SDM service for Subscription data type "A2X Subscription data" and the AMF provides a) and b) to NG-RAN as part of the UE context information.
c) and d) are provided by the UDR to the PCF during the UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 [3] and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 [3] using Nudr service for Data Set "Policy Data" and Data Subset "Policy Set Entry". If the subscription information provided to the PCF from UDR is changed (e.g., PC5 QoS related parameters, the list of PLMNs where the UE is authorized to perform A2X communication over PC5 reference point), the PCF initiates the UE Configuration Update procedure as specified in clause 5.W.2.
* * * * Start of Next Change * * * *
[bookmark: _Toc122418344]5.Z	Control and user plane stacks for A2X
[bookmark: _Toc122418345]5.Z.1	User plane for NR PC5 reference point supporting A2X services
Figure 5.Z.1-1 depicts a user plane for NR PC5 reference point, i.e. PC5 User Plane Protocol stack.


Legend:
-	PC5-U: The SDAP/PDCP/RLC/MAC/PHY functionality is specified in TS 38.300 [Z].
-	For PDCP SDU type "Non-IP", a "Non-IP Type" header included in the SDU by upper layer to indicate the type of non-IP messages carried will be specified in stage 3 specification.

Figure 5.Z.1-1: User Plane for NR PC5 reference point
IP and Non-IP PDCP SDU types are supported for the A2X communication over PC5 reference point.
For IP PDCP SDU type, only IPv6 is supported. The IP address allocation and configuration are as defined in clause 5.6.1.1 of TS 23.287 [W].
The Non-IP PDCP SDU contains a Non-IP Type header, which indicates the A2X message family used by the application layer.
NOTE:	The Non-IP Type header and allowed values are defined in Stage 3.
The packets from A2X application layer are handled by the A2X layer before transmitting them to the AS layer, e.g. A2X layer maps the IP/Non IP packets to PC5 QoS Flow and marks the corresponding PFI.
[bookmark: _Toc122418346]5.Z.2	Control plane for NR PC5 reference point supporting A2X services
The protocol stack of clause 6.1.2 of TS 23.287 [W] applies.


* * * * Start of Next Change * * * *
[bookmark: _Toc122418347]5.W	Procedures for A2X Service Authorization and Provisioning to UE 
[bookmark: _Toc122418348]5.W.1	General
The procedures for service authorization and provisioning to UE may be initiated by the PCF (as described in clause 5.W.2), by the UE (as described in clause 5.W.3), or by the AF (as described in clause 5.W.4).
[bookmark: _Toc122418349]5.W.2	PCF based A2X Service Authorization and Provisioning to UE
For PCF based Service Authorization and Provisioning to UE, the Registration procedures as defined in clause 4.2.2.2 of TS 23.502 [3], UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 [3] and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 [3] apply with the following additions:
-	If the UE indicates A2X capability in the Registration Request message and if the UE is authorized to use A2X service based on subscription data, the AMF selects the PCF which supports A2X Policy/Parameter provisioning and establishes a UE policy association with the PCF for A2X Policy/Parameter delivery. PCF discovery and selection mechanism defined in clause 6.3.7.1 of TS 23.501 [2] applies and the AMF may include the A2X capability indication in the Nnrf_NFDiscovery_Request message as the optional input parameter. If provided, the NRF takes the information into account for discovering the PCF instance.
-	If the AMF receives the PC5 capability for A2X in the Registration Request message from UE, the AMF further reports the PC5 capability for A2X to the selected PCF. The PCF may determine the A2X Policy/Parameter for specific PC5 RAT based on the received UE's PC5 capability for A2X.
-	If the UE supports A2X communication and it does not have valid A2X policy/parameters, the UE includes the UE Policy Container with indicating the A2X Policy Provisioning Request during registration procedure.
-	If the UE indicates the A2X Policy Provisioning Request in the UE Policy Container, the PCF determines whether to provision A2X Policy/parameters for A2X communication over PC5 reference point to the UE, as specified in clause 6.1.2.2.2 of TS 23.503 [9], and the PCF provides the A2X Policy/parameters to the UE by using the procedure as defined in clause 4.2.4.3 of TS 23.502 [3].
The PCF may update the A2X Policy/parameters to the UE in following conditions:
-	UE Mobility, e.g. UE moves from one PLMN to another PLMN. This is achieved by using the procedure of UE Policy Association Modification initiated by the AMF, as defined in clause 4.16.12.1 of TS 23.502 [3].
-	When there is a subscription change in the list of PLMNs where the UE is authorized to perform A2X communication over PC5 reference point. This is achieved by using UE Policy Association Modification initiated by the PCF procedure as defined in clause 4.16.12.2 of TS 23.502 [3].
-	When there is a change of service specific parameter as described in clause 4.15.6.7 of TS 23.502 [3].
If the serving PLMN is removed from the list of PLMNs in the service authorization parameters, the service authorization is revoked in the UE.
When the UE is roaming, the change of subscription resulting in updates of the service authorization parameters are transferred to the UE by H-PCF via V-PCF.
The UE may perform UE triggered Policy Provisioning procedure to the PCF as specified in clause 5.W.3 when the UE determines the A2X Policy/Parameter is invalid (e.g. Policy/Parameter is outdated, missing or invalid).
[bookmark: _Toc122418351]5.W.3	Procedure for UE triggered A2X Policy provisioning
The UE triggered Policy Provisioning procedure is initiated by the UE to request A2X Policy/Parameter from the PCF when UE determines the A2X Policy/Parameter is invalid in the following cases:
-	if the validity timer indicated in the A2X Policy/Parameter expires;
-	if there are no valid parameters, e.g. for the A2X service type a UE wants to use, for current area, or due to abnormal situation.


Figure 5.W.3-1: UE triggered A2X Policy provisioning procedure
1.	The UE sends UL NAS TRANSPORT message carrying the UE Policy Container (UE A2X Policy Provisioning Request to request A2X policies) to the AMF.
2.	The AMF sends the Namf_Communication_N1MessageNotify request to the PCF including the UE Policy Container received from UE.
3.	The PCF receives UE Policy Container which indicates UE Policy Provisioning Request to request A2X policies. If the A2X policies are authorized based on AMF input as specified in clause 5W.2, the PCF performs the UE Policy delivery procedure defined in clause 4.2.4.3 of TS 23.502 [3].
[bookmark: _Toc122418352]5.W.4	AF-based service parameter provisioning for A2X communications over control plane
The A2X Application Server can provision the 5GC with A2X service parameters via NEF using the procedure defined in clause 4.15.6.7 of TS 23.502 [3] with the following considerations:
-	The AF in TS 23.502 [3] is considered as A2X Application Server in this specification.
-	Service Description indicates A2X service domain information.
-	Service Parameters include policy/provisioning parameters for A2X communications over PC5. 
NOTE:	It is assumed that the A2X service domain information is set based on the Service Level Agreement with the operator.
[bookmark: _Toc122418353]
* * * * Start of Next Change * * * *
[bookmark: _Toc122418364]5.K	Procedures for Service Authorization to NG-RAN for A2X communications over PC5 reference point
Editor's note:	The description related to Service Authorization to NG-RAN for A2X communications over PC5 can be updated based on RAN WG feedbacks.
[bookmark: _Toc122418365]5.K.1	General
In order to enable PC5 radio resource control in NG-RAN, per PC5 RAT A2X service authorization information and PC5 QoS parameters need to be made available in NG-RAN, this clause describes the corresponding procedures and aspects.
[bookmark: _Toc122418366]5.K.2	Registration procedure
The Registration procedure for UE is performed as defined in TS 23.502 [3] with the following additions:
-	The UE includes the PC5 Capability for A2X (i.e. LTE PC5 only, NR PC5 only, both LTE and NR PC5) as part of the "5GMM capability" in the Registration Request message. The AMF stores this information for A2X operation. The PC5 Capability for A2X indicates whether the UE is capable of A2X communication over PC5 reference point and which specific PC5 RAT(s) it supports.
-	The AMF obtains the A2X Subscription data as part of the user subscription data from UDM during UE Registration procedure using Nudm_SDM service as defined in clause 4.2.2.2.2 of TS 23.502 [3].
-	The AMF determines whether the UE is authorized to use A2X communication over PC5 reference point based on UE's PC5 Capability for A2X and the subscription data related to A2X service authorization information (i.e. "A2X services authorized" indication, UE-PC5-AMBR per PC5 RAT and cross-RAT PC5 control authorization if applicable) received from UDM, and stores the A2X service authorization information as part of the UE context.
-	The PCF provides the PC5 QoS parameters to AMF, and the AMF stores them in the UE context.
-	If the UE is PC5 capable for A2X, and the UE is authorized to use A2X communication over PC5 reference point based on the subscription data, then the AMF shall include the following information in the NGAP message sent to NG-RAN:
-	a "A2X services authorized" indication, indicating the UE is authorized to use A2X communication over PC5 reference point.
-	UE-PC5-AMBR per PC5 RAT and cross-RAT PC5 control authorization (if applicable), used by NG-RAN for the resource management of UE's PC5 transmission for A2X services in network scheduled mode.
-	the PC5 QoS parameters used by the NG-RAN for the resource management of UE's PC5 transmission for A2X services in network scheduled mode.
-	If the UE is authorized to use A2X communication over PC5 reference point, then the AMF should not initiate the release of the signalling connection after the completion of the Registration procedure. The release of the NAS signalling relies on the decision of NG-RAN, as specified in TS 23.502 [3].
[bookmark: _Toc122418367]5.K.3	Service Request procedure
The Service Request procedure for UE in CM-IDLE state is performed as defined in TS 23.502 [3] with the following additions:
-	If the UE is PC5 capable for A2X, and the UE is authorized to use A2X communication over PC5 reference point, then the AMF shall include a "A2X services authorized" indication in the NGAP message, indicating the UE is authorized to use A2X communication over PC5 reference point as Vehicle UE, Pedestrian UE or both.
-	The AMF includes the UE-PC5-AMBR, and cross-RAT PC5 control authorization in the NGAP message to the NG-RAN as part of the UE context and NG-RAN may use in resource management of UE's PC5 transmission for A2X services in network scheduled mode.
-	The AMF sends the PC5 QoS parameters to NG-RAN via N2 signalling. The PC5 QoS parameters may be stored in the UE context after the registration procedure. If the UE is authorized to use A2X communication over PC5 reference point but AMF does not have PC5 QoS parameters available, the AMF fetches the PC5 QoS parameters from the PCF.
[bookmark: _Toc122418370]5.K.4	Subscriber Data Update Notification to AMF
The procedure of Subscriber Data Update Notification to AMF is performed as defined in TS 23.502 [3] with the following additions:
-	The Nudm_SDM_Notification service operation may contain the "A2X services authorized" indication or the UE-PC5-AMBR, or cross-RAT PC5 control authorization or any combination;
-	The AMF updates the UE Context with the above new A2X subscription data.
-	When the AMF updates UE context stored at NG-RAN, the UE context contains the A2X subscription data.
[bookmark: _Toc122418371]5.K.5	Delivery of PC5 QoS parameters to NG-RAN
The UE Policy Association Establishment procedure and UE Policy Association Modification procedure, as defined in TS 23.502 [3], is used to provide to the AMF PC5 QoS parameters used by NG-RAN. When receiving Npcf_UEPolicyControl_Create Request from the AMF which includes the PC5 capability for A2X or when receiving the updated subscription data from UDR, the PCF generates the PC5 QoS parameters used by NG-RAN corresponding to a UE.
The (V-)PCF provides the information to the AMF as follows:
-	In the roaming case, the H-PCF includes the PC5 QoS parameters used by NG-RAN in the Npcf_UEPolicyControl_Create Response message or Npcf_UEPolicyControl UpdateNotify Request message sent to V-PCF in an N2 PC5 policy container, and V-PCF relays this N2 PC5 policy container as the N2 container in the Namf_Communication_N1N2MessageTransfer message sent to AMF.
-	In the non-roaming case, the PCF includes the PC5 QoS parameters used by NG-RAN in an N2 container in Namf_Communication_N1N2MessageTransfer message sent to AMF.
When the AMF determines that the N2 PC5 policy container comes from (V-)PCF, the AMF stores such information as part of the UE context.
In the UE Configuration Update procedure triggered by UE Policy Association Establishment or UE Policy Association Modification:
-	The AMF forwards the PC5 QoS parameters in the NGAP message to the NG-RAN if a N2 PC5 policy container is received in the Namf_Communication_N1N2MessageTransfer message.
-	The AMF forwards the PC5 QoS parameters in the NAS message to UE by using the UE Configuration Update procedure for transparent UE Policy delivery procedure defined in clause 4.2.4.3 of TS 23.502 [3] if a UE Policy Container is received in the Namf_Communication_N1N2MessageTransfer message.
NOTE 1:	If the PC5 QoS parameters are provided to both NG-RAN and UE, both the N2 PC5 Policy Container and the UE Policy Container are included in the Namf_Communication_N1N2MessageTransfer message.
NOTE 2:	Non-UE specific PC5 QoS parameters, e.g. default PC5 QoS parameters, can also be locally configured in NG-RAN. How such configuration is performed is out of scope of this specification.
[bookmark: _Toc122418372]5.K.6	PC5 Capability for A2X indication and A2X related information per PC5 RAT
A UE may support multiple PC5 RATs (i.e. LTE PC5 and NR PC5). For such UE, the PC5 Capability for A2X indication and A2X related information can be per PC5 RAT as described in clause 5.K.2.
The cross-RAT PC5 control authorization indicates whether LTE Uu controls LTE PC5 and/or NR PC5 from the cellular network, and whether NR Uu controls LTE PC5 and/or NR PC5 from the cellular network.
NOTE:	Stage 3 does not define an explicit cross-RAT PC5 control authorization IE and it is indicated in an implicit manner.


* * * * End of Changes * * * *
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