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1. Introduction
In CT1#102 meeting, the discussion on V2X communication over LTE-Uu using downlink unicast was triggered by a paper [1] in which it proposes CT1 to adopt a transport level protocol for the downlink unicast based V2X communication transport.

This paper attempts to provide more information and observations on this topic and proposed a way forward in CT1.
2. Discussion
2.1 Problem
The problem needs to be addressed is: How to enable the transport of V2X messages from a V2X application server (V2X AS) to a UE using LTE-Uu unicast in downlink.

2.2 Stage 2 V2X architecture

The V2X communication over LTE-Uu using unicast transport is covered by stage 2 V2X architecture in TS 23.285 (see below Figure):
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Based on stage 2 V2X architecture, from stage 3 perspective, the problem can be reframed as: how to specify a protocol over V1 interface between a V2X application server and a UE to enable the transport of V2X messages using LTE-Uu unicast in downlink.
2.3 Protocl stack for V2X communication over LTE-Uu
In stage 2 TS 23.285, only user plane (UP) stack for V2X communication over PC5 was explicitly specified. However, from stage 2 V2X architecture, it is a common understanding that the UP stack for V2X communication over LTE-Uu unicast will use the same UP stack of EPC as specified in TS 23.401, i.e. below Figure in which V2X application server acts as an end-point of SGi interface and has an end-to-end V1 interface to Application layer at the UE.
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2.4 Stage 2 current status
For the DL V2X messages transport using unicast, only below text is specified in stage 2 TS 23.285:
"A UE may also receive V2X messages via LTE-Uu unicast downlink." as a general concept.
"Delivering data to the UE(s) in a target area using Unicast Delivery and/or MBMS Delivery." as a capability of the V2X Application Server (V2X AS).
For the UL V2X messages transport using unicast, TS 23.285 specified that:
"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 UDP/IP packets;"
" 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."

Furthermore, stage 2 also clearly specified that:

"V1:
The reference point between the V2X application in the UE and in the V2X Application Server. This reference point is out of scope of this specification."

Hence, it is not crystal clear whether "transported over UDP/IP packets" for UL unicast refers to the UDP/IP protocols used in the UP stack of EPC or the protocols used in the upper layers (i.e., V1 interface). We believe it refers to the protocols used in the upper layers, i.e. V1 interface. However, stage 2 also stated that "non-IP based V2X messages" can be "transported over UDP/IP packets". Why a non-IP data is transported via an IP packet?
Anyway, it is clear that there is no specific procedure specified for the DL V2X messages transport using unicast in stage 2.

Observation #1: There is no procedure for DL V2X messages transport using unicast specified in stage 2.

2.5 Stage 3 current status
For the V2X messages transport using unicast in stage 3, below general text is specified in TS 24.386 subclause 4.1:

"V2X communication over LTE-Uu enables transfer of V2X messages between a UE and a V2X application server. V2X messages are carried over LTE-Uu in payload of a UDP/IP packet. A UE using V2X communication over LTE-Uu:

-
can use unicast transport (in uplink, downlink or both of them);"

From above general text (typically the yellow highlighted text), one can see stage 3 has already clearly indicated that both UL and DL V2X messages can be transported over "a UDP/IP packet" between a UE and a V2X application server. At least for UL, it seems is aligned with stage 2 (see section 2.4).
Then in the procedural subclauses, subclause 6.2.2 and subclause 6.2.3 specify the UL V2X messages transport using unicast from UE and V2X AS perspective separately. These subclauses also clearly specified that V2X messages are transported over "a UDP/IP packet":

"2)
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." at the UE side.
"The V2X application server shall extract a V2X message of a V2X service from a UDP message received on a local IP address and a UDP port configured for the V2X service." at the V2X AS side.

However, similar as stage 2, there is no specific procedure for DL V2X messages transport using unicast specified in stage 3 TS 24.386.
Observation #2: In stage 3, it has generally indicated that the DL V2X messages transport using unicast will use UDP/IP but no specific procedure specified.
2.6 Any update is needed at Stage 3?
Based on observation #2, now the question is: whether CT1 need to specify specific procedures for DL V2X messages transport using unicast?
Firstly, we believe procedures for DL V2X messages transport using unicast is over V1 interface, like PC1 interface for ProSe communication, it is out of scope of CT1.
Secondly, TS 24.386 has generally indicated that the DL V2X messages transport using unicast will use UDP/IP. We believe this general indication is enough in stage 3.

Finally, unlike the DL V2X messages transport using MBMS, to enable the DL V2X messages transport using unicast, the V2X AS should know the routing information for DL delivery (e.g. target IP address) for each terminating UEs. So far, this is not specified in both stage 2 and stage 3. We believe why this is not specified in stage 2 is due to it is out of scope of stage 2. Hence, if 3GPP really want to cover this point, the related work should firstly be done in stage 2, not in stage 3.
3. Proposal
Based on the discussion given in section 2, we would propose:

Proposal: CT1 need not to specify specific procedures for DL V2X messages transport using unicast in stage 3.
4. Conclusion
This paper provided more information and observations based on the current status in stage 2 and stage 3 on DL V2X messages transport using unicast.
Below observations are provided:

Observation #1: There is no procedure for DL V2X messages transport using unicast specified in stage 2.

Observation #2: In stage 3, it has generally indicated that the DL V2X messages transport using unicast will use UDP/IP but no specific procedure specified.

Below proposal is proposed:

Proposal: CT1 need not to specify specific procedures for DL V2X messages transport using unicast in stage 3.

It proposes CT1 to discuss above observations and to adopt above proposal as a way forward.
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