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1. Abstract
This paper identifies that no solution is defined in stage-3 for downlink unicast based transport for V2X communication over LTE-Uu of V2X messages of a V2X service with a V2X service identifier.

This paper also identifies stage-2 requirements, identifies stage-3 considerations, lists possible stage-3 solutions and evaluates the stage-3 solutions for V2X communication over LTE-Uu of V2X messages of a V2X service with a V2X service identifier.
2. Discussion
2.1 Introduction
For V2X communication over LTE-Uu of V2X messages of a V2X service with a V2X service identifier:

-
TS 24.386 subclause 6.2.2 and subclause 6.2.3 specify the uplink unicast based transport;

-
TS 24.386 subclause 6.2.4 and subclause 6.2.5 specify the downlink MBMS based transport; and

-
TS 24.386 does not specify yet the downlink unicast based transport.

2.2 Stage-2 requirements
TS 23.285 gives the following stage-2 requirements for the downlink unicast based transport:

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

4.1
General concept

...

A UE may also receive V2X messages via LTE-Uu unicast downlink.
...

4.3.3
V2X Application Server
The V2X Application Server (V2X AS) may support the following capabilities:
...
-
Delivering data to the UE(s) in a target area using Unicast Delivery and/or MBMS Delivery.
...
---------------

2.3 Stage-3 considerations
Given that UEs' communication needs change over time and given that UEs are assigned dynamic IP address for LTE-Uu, stage-3 solution needs to provide the following:

Req-1:
provide a means how a UE indicates to a V2X AS that the UE is interested to receive V2X messages of a V2X service of a particular V2X service identifier using the downlink unicast based transport;

Req-2:
provide a means for transport of a V2X message of the V2X service of the particular V2X service identifier from V2X AS to the UE using the downlink unicast based transport; and

Req-3:
provide a means how a UE indicates to a V2X AS that the UE is no longer interested to receive V2X messages of the V2X service of the particular V2X service identifier using the downlink unicast based transport.
Futhermore, given that there is no assumption of QoS being guaranteed for V2X communication over LTE-Uu, bandwidth available to each UE for the downlink unicast based transport can vary. If V2X AS sends too many V2X messages to the UE using the downlink unicast based transport, either delivery of the later sent V2X messages is postponed till after successful delivery of the later sent V2X messages or some V2X messages get discarded on the way to the UE. V2X AS should be able to detect this and adapt its handling (e.g. to send less V2X messages to a UE when earlier sent V2X messages were not delivered). 
Req-4:
provide a means how a V2X AS can identify that V2X messages earlier sent to a UE were not delivered to the UE (yet).

Finally, V2X messages sent to the UE might be of different priority (e.g. safety vs. non-safety). A lost earlier sent low priority V2X message should not prevent or delay transport and delivery of later sent higher priority V2X message.

Req-5:
provide a means to enable a later sent high priority V2X message to be delivered without waiting for delivery of earlier sent and lost low priority V2X message.
3. Possible solutions
3.1 Alternative-1: TCP

When a UE is interested to receive V2X messages, the UE would establish a TCP connection with the V2X AS and would indicate interest to receive V2X messages of a V2X service of a particular V2X service identifier using a message sent over TCP connection.
V2X AS would send the V2X messages to the UE via the TCP connection.
V2X AS determines congestion based on length of queue of V2X messages waiting to be sent to the UE.

When a UE is no longer interested to receive V2X messages, the UE would release the TCP connection.

3.2 Alternative-2: RTSP / RTP

When a UE is interested to receive V2X messages, the UE would establish a RTSP session (with RTP media stream) with the V2X AS according to rfc2326 and would indicate interest to receive V2X messages of a V2X service of a particular V2X service identifier in Request-URI of the RTSP request.

V2X AS would send the V2X messages to the UE via the RTP media stream.
V2X AS determines congestion based on RTCP feedback provided by the UE.

When a UE is no longer interested to receive V2X messages, the UE would teardown the RTSP session.

3.3 Alternative-3: DCCP

When a UE is interested to receive V2X messages, the UE would establish a DCCP connection with the V2X AS according to rfc4340 and would indicate interest to receive V2X messages of a V2X service of a particular V2X service identifier using a message sent over DCCP connection.

V2X AS would send the V2X messages to the UE via the DCCP connection.
V2X AS determines congestion based on feedback from DCCP stack.

When a UE is no longer interested to receive V2X messages, the UE would release the DCCP connection.

3.4 Alternative-4: UDP based protocol
When a UE is interested to receive V2X messages, the UE would send a UDP message to the V2X AS and would indicate interest to receive V2X messages of a V2X service of a particular V2X service identifier in the UDP message. V2X AS would respond to the UE request. The UE would need a retransmission mechanism.
V2X AS would send the V2X messages to the UE via the same IP flow as the V2X message above.
FFS how the V2X AS determines congestion.

When a UE is no longer interested to receive V2X messages, the UE would send a UDP message to the V2X AS and would indicate lack of interest to receive V2X messages of a V2X service of a particular V2X service identifier in the UDP message. V2X AS would respond to the UE request. The UE would need a retransmission mechanism.

4. Evaluation
Alternative-1, alternative-2, alternative-3, and alternative-4 satisfy Req-1, Req-2, Req-3.
Alternative-1, alternative-2, alternative-3 satisfy Req-4. alternative-4 does not satisfy Req-4.
Alternative-2, alternative-3, alternative-4 satisfy Req-5. Alternative-1 does not satisfy Req-5.
5. Proposal

It is proposed to discuss possible solutions for the downlink unicast based transport.
