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1. Introduction

This paper analyzes the new requirement added at stage 2 on addition of support for V2X services over LTE-Uu interface using TCP and its impact in CT1 specifications. The paper also discusses the proposals submitted to CT1 on this requirement in the previous e-meeting.
Finally, the paper analyzes the need of the V2X “envelope” mechanism introduced this year in TS 24.587 (V2X services in 5GS).
2. Discussion

2.1 Stage 2 requirement LTE-Uu using TCP
As specified in TS 23.285, a new requirement has been added on support for V2X services over LTE-Uu interface using TCP, quote:
"4.4.1.2.2
Policy/Parameter provisioning

The following information may be configured in V2X Control Function and optionally provisioned to the UE for V2X communications over LTE-Uu reference point:

[..].

4)
Mapping of the V2X services, e.g. PSID or ITS-AIDs of the V2X application to:

-
V2X Application Server address (consisting of IP address/FQDN and TCP or UDP port) for unicast;

"
"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."

Observation #1: The new requirement for addition of support for V2X services over LTE-Uu interface using TCP for V2X services in EPS does not require the introduce of any “envelope” mechanism in EPS.

A proposal to introduce the stage 2 requirement in CT1 specifications (stage 3) was put forward last meeting (i.e., C1-203127 and 3128) which adds more than what is necessary based on the stage 2 requirements which is an “envelope” mechanism. This “envelope” mechanism is proposed and not only for TCP/IP but also UDP/IP. Note that V2X service in EPS over UDP/IP packets works from Rel-14 and without the need of any new “envelope” mechanism. The proposal was objected by two companies though the objecting companies were fine to progress the rest of the proposal. However, the originating company refused to consider the comments from those two companies so the proposal was postponed.

The originator indicated as one of the reasons for the “envelope” mechanism that it has been introduced in V2X services for 5GS (TS 24.587). The history shows that this year at CT1#123-e the “envelope” was introduced by the same originating company (i.e., C1-200935) without any reason or requirement listed on the cover sheet for this mechanism when the purpose of the CR was functionality for V2X communication over Uu in 5GS.

As shown, there is not stage 2 requirement for the new “envelope” mechanism in EPS but let’s analyse the stage 2 requirements for 5GS.

2.2 Stage 2 requirement on Uu using TCP in 5GS
The stage 2 in TS 23.287 clause 5.2. states that the mechanisms defined in TS 23.501 and TS 23.502 are used for transportation, quote:

5.2.2       V2X communication over Uu reference point

5.2.2.1            V2X communication via unicast

The V2X communication via unicast over the Uu reference point supports non-roaming and roaming operations.

For transport of V2X messages over Uu reference point:

-     the mechanisms defined in TS 23.501 [6] and TS 23.502 [7] can be used to establish the suitable PDU Sessions, and V2X messages are routed towards V2X Application Server or towards UEs with existing unicast routing.

Observation #2: Stage 2 clearly states that the mechanisms defined in TS 23.501 and TS 23.502 are used, so no need to introduce the so-called “envelope” for V2X, the only thing for UE is to find the address of corresponding V2X application server and then send the V2X packets as normal data packets so no need to introduce the so-called “envelope”.
2.3 Stage 3 situations and impacts
For 5GS, at CT1#123-e a mandatory “envelope” was introduced (i.e., C1-200935 to TS 24.587) but it lacked a requirement for it.
Observation #3: For 5GS, C1-200935 unnecessarily introduced to TS 24.587 a mandatory mechanism V2X “envelope” without any reason listed for this mechanism by the CR as that was not the main purpose of the CR. CT1 were unfortunately not careful with that CR as it mixed the new ”envelope” with necessary functionality for V2X communication over Uu in 5GS.
Actually, the addition of the new “envelope” mechanism has created a number of issues as this is not used in V2X services in EPS which are implemented and worked from Rel-14 without this mechanism. Note that interoperability to EPS for V2X services is a must.
Problem: 5GS mandates TS 23.287 an unnecessary and redundant mandatory procedure/logic to implementations. There are no stage2 requirements as the normal Uu communication defined in TS 23.501, 23.502, 24.501 already supports TCP/IP without the need of the so-called “envelope”  mechanism. Further to that, note that V2X services in EPS already implemented do not suport this mechanism.
To resolve the problem of the “envelope” being unnecessarily mandated to implementations in 5GS, similar as in EPS from Rel-14, the only thing needed is to find the address of corresponding V2X application server and then send the V2X packets.
Proposal #1: For EPS, specify the stage 3 part of the new requirement on addition of support for V2X services over LTE-Uu interface using TCP and nothing else.

Proposal #2: For 5GS, remove the unnecessary “ envelope” mechanism from TS 24.587 (5GS).

3. Conclusion
This paper has discussed and analysed the new requirement on and the problem of the V2X envelope mechanism.
Based on the discussion, following observations were provided:

Observation #1: The new requirement for addition of support for V2X services over LTE-Uu interface using TCP for V2X services in EPS does not require the introduce of any “envelope” mechanism in EPS.
Observation #2: Stage 2 clearly states that the mechanisms defined in TS 23.501 and TS 23.502 are used, so no need to introduce the so-called “envelope”, the only thing for UE is to find the address of corresponding V2X application server and then send the V2X packets as normal data packets so no need to introduce the so-called “envelope”.
Observation #3: For 5GS, C1-200935 unnecessarily introduced to TS 24.587 a mandatory mechanism V2X “envelope” without any reason listed for this mechanism by the CR as that was not the main purpose of the CR. CT1 were unfortunately not careful with that CR as it mixed the new ”envelope” with necessary functionality for V2X communication over Uu in 5GS.
Based on above observations, below problem was identified:

Problem: 5GS mandates TS 23.287 an unnecessary and redundant mandatory procedure/logic to implementations. There are no stage2 requirements as the normal Uu communication defined in TS 23.501, 23.502, 24.501 already supports TCP/IP without the need of the so-called “envelope”  mechanism. Further to that, note that V2X services in EPS already implemented do not suport this mechanism.

Te resolve above problem, following proposals were provided:

Proposal #1: For EPS, specify the stage 3 part of the new requirement on addition of support for V2X services over LTE-Uu interface using TCP and nothing else.

Proposal #2: For 5GS, remove the unnecessary “ envelope” mechanism from TS 24.587 (5GS).

The above proposals are available in the CRs in C1-205043 and C1-205046 for EPS (to TS 24.385, and TS 24.386), and C1-205161 for 5GS (to TS 24.587).
