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2. Reason for Change
23.256 states:
------------------
[bookmark: _Toc138250653]6.2.2.2.2	A2X reception via MBS
A2X leverages what is defined for V2X in clause 5.2.2.2 of TS 23.287 [11] with the following differences:
-	V2X is replaced by A2X.
-	Multicast MBS session is not supported.
-	MBS session announcement is provisioned as described in clauses 6.2.1.1 and 6.2.1.3.1.
------------------
A2X message transport via MBS bearer is not specified yet.
It is propose to reuse text from TS 24.587.

Additionally:
-	configuration for A2X over Uu is in 5.2.7 (and not 5.2.4).
-	IETF RFC 768 and IETF RFC 793 are used in the text but are not introduced in clause 2
-	editor's notes existing in 24.587 are resolved and procedures are made complete.

4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.577.

Changes in C1-239443:
- Editor's note is added at the end of subclause 6.2.5.

***** change *****
[bookmark: _Toc148515949][bookmark: _Toc51951226][bookmark: _Toc59208982][bookmark: _Toc75734821][bookmark: _Toc138361907][bookmark: _Toc148516066]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 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".
[3]	3GPP TS 23.256: "Support of Uncrewed Aerial Systems (UAS) connectivity, identification and tracking; Stage 2"
[4]	3GPP TS 23.285: "Architecture enhancements for V2X services".
[5]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services); Stage 2".
[6]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[7]	3GPP TS 24.501: " Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3"
[8]	3GPP TS 24.578: "Aircraft-to-Everything (A2X) services in 5G System (5GS); UE policies".
[9]	3GPP TS 24.587: "Vehicle-to-Everything (V2X) services in 5G System (5GS); Protocol aspects; Stage 3”.
[10]	3GPP TS 33.256: "Security aspects of Uncrewed Aerial Systems (UAS)".
[11]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[12]	3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".
[13]	3GPP TS 38.304: "User Equipment (UE) procedures in Idle mode and RRC Inactive state".
[14]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".
[15]	3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".
[16]	IETF RFC 4862: "Neighbor Discovery for IP version 6 (IPv6)".
[17]	ASTM F3411.19: "Standard Specification for Remote ID and Tracking".
[18]	ASD-STAN prEN 4709-002:2022-03: "Aerospace series - Unmanned Aircraft Systems - Part 002: Direct Remote Identification".
[19]	3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".
[20]	IETF RFC 4291: "IP Version 6 Addressing Architecture".
[21]	ISO TS 17419 ITS-AID AssignedNumbers: http://standards.iso.org/iso/ts/17419/TS17419%20Assigned%20Numbers/TS17419_ITS-AID_AssignedNumbers.pdf
[rfc768]	IETF RFC 768: "User Datagram Protocol".
[rfc793]	IETF RFC 793: "Transmission Control Protocol."
***** change *****
6.2.2	Transmission of A2X communication over Uu from UE to A2X application server
The upper layers can request the UE to send a A2X message of a A2X service identified by a A2X service identifier using A2X communication over Uu. The request from the upper layers includes:
a)	the A2X message;
b)	the A2X service identifier of the A2X service for the A2X message;
c)	the type of data in the A2X message (IP or non-IP); and
d)	if the A2X message contains non-IP data, the A2X message family (see clause 9.2) of data in the A2X message.
Upon a request from upper layers to send a A2X message of a A2X service identified by a A2X service identifier using A2X communication over Uu:
a)	if the registered PLMN of the UE is not in the list of PLMNs in which the UE is configured to use A2X communication over Uu as specified in clause 5.2.74, the UE shall determine that the transmission of A2X communication over Uu from UE to A2X application server is not configured and shall not continue with the rest of the steps; and
b)	if the A2X service identifier is included in the list of A2X service identifier to PDU session parameters mapping rules specified in clause 5.2.74;
	then:
1)	the UE shall determine the mapping rule in the list of A2X service identifier to PDU session parameters mapping rules specified in clause 5.2.74, such that the mapping rule contains the A2X service identifier provided by upper layers;
2)	the UE shall consider the PDU session type, the SSC mode (if indicated in determined mapping rule), an S-NSSAI (if indicated in determined mapping rule) and a DNN (if indicated in determined mapping rule) indicated in the determined mapping rule as the UE local configuration and request information of the PDU session via which to send a PDU according to 3GPP TS 24.526 [22]. The UE shall use the transport layer protocol, if indicated in the determined mapping rule, to transport the A2X message;
3)	if the PDU session is of "IPv4", "IPv6" or "IPv4v6" PDU session type:
i)	if the A2X service identifier is included in the list of A2X service identifier to A2X application server address mapping rules as specified in clause 5.2.74, then:
A)	the UE shall discover the A2X application server address for uplink transport as described in clause 6.2.6. If the A2X application server address cannot be discovered, the UE shall determine that the transmission of A2X communication over Uu from UE to A2X application server is not possible and shall not continue with the rest of the steps;
B)	if UDP is to be used for the determined A2X application server address, the UE shall generate a UDP message as described in IETF RFC 768 [rfc76814]. In the UDP message, the UE shall include the A2X message provided by upper layers in the data octets field. The UE shall send the UDP message to the determined A2X application server address; and
C)	if TCP is to be used for the determined A2X application server address:
1)	if a TCP connection with the determined A2X application server address is not established yet, the UE shall establish a TCP connection with the determined A2X application server address; and
2)	the UE shall generate one or more TCP message(s) as described in IETF RFC 793 [rfc79325]. In the one or more TCP message(s), the UE shall include the A2X message provided by upper layers in the data octets filed. The UE shall send the one or more TCP message(s) to the determined A2X application server address via the TCP connection; and
4)	if the PDU session is of "Unstructured" PDU session type and the type of data in the A2X message is non-IP, the UE shall generate a UDP message as described in IETF RFC 768 [rfc76814]. In the UDP message, the UE shall encapsulate the A2X message provided by upper layers in the data octets field. The UE shall send the UDP message to the determined A2X application server address.
***** change *****
6.2.4	Transmission of A2X communication over Uu from A2X application server to UE
The A2X application server shall be configured with a multicast IP address and one or more UDP ports for transport of the A2X communication over Uu to the UE via MBS.
The A2X application server shall be configured with UDP port(s), TCP port(s) or any combination of them for transport of the A2X communication over Uu to the UE via unicast.
If the A2X application server supports A2X messages of IP type of data and of non-IP type of data, then the A2X application server shall be configured with different UDP ports or TCP ports for A2X messages of different types of data.
If the A2X application server supports A2X messages of several A2X message families, then the A2X application server shall be configured with different UDP ports or TCP ports for A2X messages of different A2X message families.
In order to transport a A2X message of a A2X service identified by a A2X service identifier via unicast, Iif the A2X application server determines to use UDP for transmission of the A2X message identified by a A2X service identifier, the A2X application server shall generate a UDP message. If the A2X message is of "Unstructured" PDU Session type, then the A2X application server shall encapsulate the A2X message into IP type data. In the UDP message, the A2X application server:
a)	shall set data octets field to the A2X message if the A2X message is of IP type; 
a)	shall set data octets field to the encapsulated IP type data if the A2X message is of "Unstructured" PDU Session type; and
c)	shall set the destination IP address and the destination UDP port to the UE's IP address and the configured UDP port associated the type of data of the A2X message and the A2X message family of the data of the A2X message (in case of non-IP).
The A2X application server sends the UDP message as the user plane data to the UE.
In order to transport a A2X message of a A2X service identified by a A2X service identifier via MBS, the A2X application server shall generate a UDP message. In the UDP message, the A2X application server:
a)	shall set data octets field to the A2X message; and
b)	shall set the destination IP address and the destination UDP port to the configured multicast IP address and the configured UDP port associated with the type of data of the A2X message and the A2X message family of the data of the A2X message (in case of non-IP).
The A2X application server sends the UDP message as the user plane data to the UE.
In order to transport a A2X message of a A2X service identified by a A2X service identifier via unicast, Iif the A2X application server determines to use TCP for transmission of the A2X message identified by a A2X service identifier, the A2X application server establishes a TCP connection with the UE if no TCP connection exists, then the A2X application server shall generate one or more TCP message(s). In the one or more TCP message(s), the A2X application server:
a)	shall set data octets field to the A2X message; and
b)	shall set the destination IP address and the destination TCP port to the UE's IP address and the configured TCP port associated the type of data of the A2X message and the A2X message family of the data of the A2X message (in case of non-IP).
The A2X application server sends the one or more TCP message(s) as the user plane data to the UE.
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6.2.5	Reception of A2X communication over Uu from A2X application server to UE
The upper layers can request the UE to receive a A2X message of a A2X service identified by a A2X service identifier using A2X communication over Uu. The request from the upper layers includes:
a)	the A2X service identifier of the A2X service for the A2X message to be received;
b)	the type of data in the A2X message to be received (IP or non-IP); and
c)	if the A2X message to be received contains non-IP data, the A2X message family (see clause 9.2) of data in the A2X message to be received.
Upon a request from upper layers to receive a A2X message of a A2X service identified by a A2X service identifier using A2X communication over Uu, in order to receive the A2X message of the A2X service identified by the A2X service identifier via unicast:
a)	if the registered PLMN of the UE is not in the list of PLMNs in which the UE is configured to use A2X communication over Uu as specified in clause 5.2.74, the UE shall determine that the transmission of A2X communication over Uu from A2X application server to UE is not configured and shall not continue with the rest of the steps; and
b)	if the A2X service identifier is included in the list of A2X service identifier to PDU session parameters mapping rules specified in clause 5.2.74;
	then:
1)	the UE shall determine the mapping rule in the list of A2X service identifier to PDU session parameters mapping rules specified in clause 5.2.74, such that the mapping rule contains the A2X service identifier provided by upper layers;
2)	the UE shall establish a PDU session with the PDU session type, the SSC mode (if indicated in determined mapping rule), an S-NSSAI (if indicated in determined mapping rule) and a DNN (if indicated in determined mapping rule) indicated in the determined mapping rule, if such PDU session does not exist yet. The UE shall use the transport layer protocol, if indicated in the determined mapping rule, to receive the A2X message;
3)	if the PDU session is of "IPv4", "IPv6" or "IPv4v6" PDU session type:
i)	if the A2X service identifier is included in the list of A2X service identifier to A2X application server address mapping rules as specified in clause 5.2.74, then:
A)	the UE shall discover the A2X application server address for downlink transport as described in clause 6.2.6. If the A2X application server address cannot be discovered, the UE shall determine that the transmission of A2X communication over Uu from A2X application server to UE is not possible and shall not continue with the rest of the steps. If the A2X service identifier is not included in the list of A2X service identifier to A2X application server address mapping rules as specified in clause 5.2.47, the UE shall continue with the rest of the steps; and
B)	if UDP is to be used for the determined A2X application server address:
1)	the UE shall select the UDP port for downlink transport based on configuration parameters for A2X communication as defined in clause 5.2.47; and
2)	the UE shall listen for UDP packets over the determined UDP port, and provide the UDP packets to the upper layers if received; and
C)	if TCP is to be used for the determined A2X application server address:
1)	if a TCP connection with the determined A2X application server address is not established yet, the UE shall establish a TCP connection with the determined A2X application server address; and
2)	the UE shall listen for TCP packets over the established TCP connection, and provide the TCP packets to the upper layers if received; and
4)	if the PDU session is of "Unstructured" PDU session type and the type of data in the A2X message is non-IP, the UE shall proceed as UDP is to be used for the determined A2X application server address with the exeption that the A2X message is encapsulated as IP type data packets.
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a)	if the registered PLMN of the UE is not in the list of PLMNs in which the UE is configured to use A2X communication over Uu as specified in clause 5.2.7, the UE shall determine that the transmission of A2X communication over Uu from A2X application server to the UE is not configured and shall not continue with the rest of the steps; and
b)	if the A2X service is identified by a A2X service identifier:
1)	the UE shall discover one or more A2X MBS configuration(s) for receiving A2X communication over Uu via MBS as described in subclause 6.2.X;
2)	if the A2X MBS configuration for receiving A2X communication over Uu via MBS is discovered:
A)	if the type of data in the A2X message is IP, the UE shall listen for a UDP packet:
i)	with the destination IP address set to the IP address indicated in the "c=" line applicable for the "m=" line with the application/vnd.3gpp.5gsa2x media type with the type parameter indicating IP in the SDP body of the A2X MBS configuration for receiving A2X communication over Uu using MBS; and
ii)	with the destination UDP port set to the port indicated in the "m=" line with the application/vnd.3gpp.5gsa2x media type with the type parameter indicating IP in the SDP body of the A2X MBS configuration for receiving A2X communication over Uu using MBS;
	received via an MBS radio bearer corresponding to the MBS session announcement of the A2X MBS configuration for receiving A2X communication over Uu using MBS. If several A2X MBS configurations for receiving A2X communication over Uu using MBS were discovered, the UE shall perform this action once per each discovered A2X MBS configurations for receiving A2X communication over Uu using MBS;
B)	if the type of data in the A2X message is non-IP, the UE shall listen for a UDP packet:
i)	with the destination IP address set to the IP address indicated in the "c=" line applicable for the "m=" line with the application/vnd.3gpp.5gsa2x media type with:
-	the type parameter indicating non-IP; and
-	the a2x-message-family parameter indicating the A2X message family;
	in the SDP body of the A2X MBS configuration for receiving A2X communication over Uu using MBS; and
ii)	with the destination UDP port set to the port indicated in the "m=" line with the application/vnd.3gpp.5gsa2x media type with:
-	the type parameter indicating non-IP; and
-	the a2x-message-family parameter indicating the A2X message family;
	in the SDP body of the A2X MBS configuration for receiving A2X communication over Uu using MBS;
	received via an MBS radio bearer corresponding to the MBS session announcement of the A2X MBS configuration for receiving A2X communication over Uu using MBS. If several A2X MBS configurations for receiving A2X communication over Uu using MBS were discovered, the UE shall perform this action once per each discovered A2X MBS configurations for receiving A2X communication over Uu using MBS; and
C)	the UE shall extract the A2X message from the data octets field of the received UDP message as described in IETF RFC 768 [rfc768] and pass the A2X message to upper layers; and
[bookmark: _Hlk39748171]3)	if the A2X MBS configuration for receiving A2X communication over Uu using MBS is not discovered, the UE shall determine that the transport of a A2X message of a A2X service identified by a A2X service identifier via MBS is not possible and shall attempt to receive the A2X message of the A2X service identified by the A2X service identifier via unicast.
Editor's note: how to set the A2X message family value is FFS.
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