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1. Abstract
This document provides an answer to a comment raised in Jun 2020 CT1 meeting against CR C1-203127 introducing additional transport over Uu for V2X messages of V2X services identified by V2X service identifiers in V2X communication over Uu in EPC.
2. Discussion
2.1 Introduction
In the Jun 2020 CT1 meeting, a comment was raised against C1-203127 (TS 24.386 CR 0023) introducing additional transport over Uu for V2X messages of V2X services identified by V2X service identifiers. The comment was answered by the CR contributor but the answer was not accepted by the commenter. As result, CR C1-203127 and related CR C1-203128 (TS 24.385 CR 0020) were postponed. See C1-204197 for details.
2.2 Comment raised in Jun 2020 CT1 meeting
In short, the commenter commented that V2X envelope introduced in subclause 7.x of C1-203127 and used in subclauses 6.2.2, 6.2.3, 6.2.4, 6.2.5 of C1-203127 is not needed.
2.3 Answer to the comment

2.3.1 Stage-2 analyses

Stage-2 in TS 23.285 states:

-------------------

4.4.3
V2X message transmission/reception over LTE-Uu reference point
4.4.3.1
General
The LTE-Uu reference point is used for the transmission and reception of V2X messages. The V2X message transmission and reception via unicast is described in clause 4.4.3.2, while the V2X message reception via MBMS is described in clause 4.4.3.3.
4.4.3.2
V2X message transmission/reception via unicast
...
For transport of IP based or non-IP based V2X messages using uplink unicast V2X communication in case of applications identified by PSID or ITS-AID for the same applications as over PC5 reference point:

-
V2X messages are transported over TCP/IP or UDP/IP packets. The UE may learn from V2X Application Server or UE may be configured explicitly about a transport layer protocol to be used, or no restriction is imposed by configuration;

NOTE 2:
When IP multicast is used, only UDP/IP is supported.

-
the UE sends a V2X message over TCP/IP or UDP/IP to a V2X Application Server address. The destined V2X Application Server address is derived from the PSID (or the ITS-AID) and the UE configuration as described in clause 4.4.1.2.2; and

-
the V2X Application Server receives the V2X message in a TCP/IP or UDP/IP packet on a V2X Application Server address.

For transport of V2X messages:

-
for applications different from the applications with PSID or ITS-AID for PC5 reference point, or

-
for configured applications with PSID or ITS-AID sending IP based V2X messages,

existing unicast routing towards application server applies.

NOTE 3:
In case V2X application uses TCP/IP or UDP/IP transport then existing unicast routing towards application server applies, i.e. no further encapsulation is performed.

-------------------

I.e.: there are dedicated stage-2 requirements for V2X communication over Uu for a UE with an application identified by PSID or ITS-AID - see "For transport of IP based or non-IP based V2X messages using uplink unicast V2X communication in case of applications identified by PSID or ITS-AID for the same applications as over PC5 reference point:" above. 
Observation-1:
There are dedicated stage-2 requirements for V2X communication over Uu for a UE with an application identified by PSID or ITS-AID.
Particularly:
1)
stage-2 enables such application to send non-IP or IP based V2X messages - see "For transport of IP based or non-IP based V2X messages using uplink unicast V2X communication in case of applications identified by PSID or ITS-AID for the same applications as over PC5 reference point:" above.
Observation-2:
Stage-2 enables such application to send non-IP or IP based V2X messages.
2)
the UE with such application is required use TCP (or UDP) to deliver the non-IP or IP based V2X message to a V2X application server - see "the UE sends a V2X message over TCP/IP or UDP/IP to a V2X Application Server address."
Observation-3:
Stage-2 requires that the UE with such application uses TCP (or UDP) to deliver such non-IP or IP based V2X message to a V2X application server.
3)
stage-2 does not prevent the UE to perform encapsulation of such non-IP or IP based V2X messages - see "

For transport of V2X messages:

-
for applications different from the applications with PSID or ITS-AID for PC5 reference point, or

-
for configured applications with PSID or ITS-AID sending IP based V2X messages,

existing unicast routing towards application server applies.

NOTE 3:
In case V2X application uses TCP/IP or UDP/IP transport then existing unicast routing towards application server applies, i.e. no further encapsulation is performed.


" above.
Observation-4:
Stage-2 does not prevent the UE from performing encapsulation of such non-IP or IP based V2X messages of such applications.
Furthermore, when UDP/IP is used as transport for such non-IP or IP based V2X messages of such applications according to the existing text of TS 24.386 subclause 6.2.2, the entire non-IP or IP based V2X messages in encapsulated in UDP packet. For IP based V2X message, there are two IP headers in the UDP message - the IP header preceding the UDP header and used to reach the V2X application server, and the IP header of V2X message composed by the application placed in the data octets field of the UDP message, see:

-------------------

6.2.2
Transmission of V2X communication over LTE-Uu from UE to V2X application server

...
Upon a request from upper layers to send a V2X message of a V2X service using V2X communication over LTE-Uu:
...
b)
if the V2X service is identified by a V2X service identifier:

1)
if:

A)
the type of data in the V2X message is non-IP; or

B)
the type of data in the V2X message is IP, and the V2X service identifier is not included in the list of V2X service identifiers of the V2X services authorized for V2X communication over LTE-Uu using existing unicast routing as specified in subclause 5.2.5;


then:

A)
the UE shall discover the V2X application server address as described in subclause 6.2.6. If the V2X application server address cannot be discovered, the UE shall determine that the transmission of V2X communication over LTE-Uu from UE to V2X application server is not possbile and shall not continue with the rest of the steps; and

B)
the UE shall generate a UDP message as described in IETF RFC 768 [18]. In the UDP message, the UE shall include the V2X message provided by upper layers in the data octets field. The UE shall send the UDP message to the determined V2X application server address; and
...
-------------------

Observation-5:
In stage-3 in 24.386 baseline, when UDP is used to transport such non-IP or IP based V2X message of such applications, the UE performs encapsulation of such non-IP or IP based V2X message in a UDP message.
2.3.2 Stage-3 aspects

2.3.2.1 Providing entire V2X message to the receiving application

rfc793 states:

----------------

  Processes transmit data by calling on the TCP and passing buffers of

  data as arguments.  The TCP packages the data from these buffers into

  segments and calls on the internet module to transmit each segment to

  the destination TCP.  The receiving TCP places the data from a segment

  into the receiving user's buffer and notifies the receiving user.

----------------

I.e. when a V2X message is transported over TCP, the layer above TCP at receiver can receive the V2X message from TCP layer in one or more parts, depending on size of the V2X message and size of the TCP segment.
However, the application expects to receive the entire V2X message.

Observation-6:
The TCP layer in receiver can provide the layer above TCP with the V2X message in several parts. If so, the layer above TCP needs to assemble the entire V2X message from the parts, before providing the V2X message to the application.
C1-203127 proposes that the V2X message is included in the V2X envelope, where the V2X message is preceeded by a length indicator. Based on the length indicator, the layer above TCP at receiver can determine whether data received from TCP contains an entire V2X message or a part of the V2X message. If the V2X message is provided by TCP in several parts, the layer above TCP is able to assemble the entire V2X message from the parts based on the length indicator.
Observation-7:
V2X envelope as in C1-203127 enables the layer above TCP to assemble the V2X message from parts provided by the TCP layer, before providing the V2X message to the application.
2.3.2.2 Number of TCP connections

The UE and a V2X application server can exchange both non-IP and IP based V2X messages for such applications. Furthermore, non-IP based V2X messages can be of different V2X message families.

While it would be possible to setup a dedicated TCP connections for transport of different V2X message families of non-IP based V2X messages and for transport of IP based V2X messages, this would cause unnecessary load (unnecessary amount of TCP connections) on the V2X application server.
V2X envelope as proposed in C1-203127 enables providing non-IP and IP based V2X messages over a single TCP connection, by indicating type V2X message type (IP or non-IP) and V2X message family for non-IP based V2X messages.
Observation-8:
V2X envelope as in C1-203127 ensures that a single TCP connection can be used for non-IP and IP based V2X messages and for non-IP based V2X messages of different V2X message families, thus miniming TCP resources required at the V2X application server.
2.3.2.3 Transport of V2X messages in downlink
Such application in a UE might be interested to receive V2X messages without sending a V2X message. Alternatively, such application in a UE might be interested to send V2X messages without receiving a V2X message.
In order to receive V2X messages only for the applications which are interested to receive them, the UE needs to inform the V2X application server about PSID or ITS-AID of those application.

Observation-9:
Such application in the UE does not necessarily need to both send and receive V2X messages. In order not to waste radio resources by unwanted V2X messages, the V2X application server needs to know V2X service identifiers (i.e. PSID or ITS-AID) for which the V2X application server is to send V2X messages to the UE.
V2X envelope as proposed in C1-203127 enables the UE to inform the V2X application server about V2X service identifiers for which the V2X application server is to send V2X messages to the UE.
Observation-10:
V2X envelope as in C1-203127 enables the UE to inform the V2X application server about V2X service identifiers (i.e. PSID or ITS-AID) for which the V2X application server is to send V2X messages to the UE.
3. Conclusions

Observation-1:
There are dedicated stage-2 requirements for V2X communication over Uu for a UE with an application identified by PSID or ITS-AID.
Observation-2:
Stage-2 enables such application to send non-IP or IP based V2X messages.
Observation-3:
Stage-2 requires that the UE with such application uses TCP (or UDP) to deliver such non-IP or IP based V2X message to a V2X application server.
Observation-4:
Stage-2 does not prevent the UE from performing encapsulation of such non-IP or IP based V2X messages of such applications.
Observation-5:
In stage-3 in 24.386 baseline, when UDP is used to transport such non-IP or IP based V2X message of such applications, the UE performs encapsulation of such non-IP or IP based V2X message in a UDP message.
Observation-6:
The TCP layer in receiver can provide the layer above TCP with the V2X message in several parts. If so, the layer above TCP needs to assemble the entire V2X message from the parts, before providing the V2X message to the application.
Observation-7:
V2X envelope as in C1-203127 enables the layer above TCP to assemble the V2X message from parts provided by the TCP layer, before providing the V2X message to the application.
Observation-8:
V2X envelope as in C1-203127 ensures that a single TCP connection can be used for non-IP and IP based V2X messages and for non-IP based V2X messages of different V2X message families, thus miniming TCP resources required at the V2X application server.
Observation-9:
Such application in the UE does not necessarily need to both send and receive V2X messages. In order not to waste radio resources by unwanted V2X messages, the V2X application server needs to know V2X service identifiers (i.e. PSID or ITS-AID) for which the V2X application server is to send V2X messages to the UE.
Observation-10:
V2X envelope as in C1-203127 enables the UE to inform the V2X application server about V2X service identifiers (i.e. PSID or ITS-AID) for which the V2X application server is to send V2X messages to the UE.
4. Proposal

It is proposed to discuss the above and to agree C1-204584 and C1-204585.
