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Abstract of the contribution: this contribution addresses Key Issue#1 eV2X group communication.
1.
Introduction
In TS 23.786, Key Issue#1 is support of eV2X group communication as follows:
5.1
Key Issue #1: Support of eV2X Group Communication
5.1.1
General description
One of the main use cases for eV2X is Vehicle Platooning where vehicles of the same platoon are involved in sharing the necessary information required to support the platoon operations (for example, distance between vehicles, relative speed, updates from RSU, etc.). Similar requirements apply also for the Extended Sensor use case where UEs exchange data gathered through local sensors or live video data among vehicles, Road Site Units, devices of pedestrians and V2X application servers.

For both cases such sharing of information is supported by creating a specific eV2X Group within a V2X application.

This key issue addresses how eV2X communication for these group of UEs will be supported by the 3GPP system. In particular, the following aspects are required to be studied: 
· Whether and how the 3GPP system is required to be aware of an eV2X Group within the V2X application. 

· Whether and how the 3GPP system is required to be aware of the number of UEs within an eV2X Group of a V2X application. 

NOTE:
It is assumed that eV2X Group discovery is supported within the V2X application.

· How 3GPP layer communication between UEs of the same eV2X Group is carried out.

In this contribution, we discuss the listed aspects and propose some clarifications to the solution in TR 23.786.  Our intention of this contribution is to give a comprehensive analysis on the solution for eV2X group communication for platooning use case and we think Uu unicast is also a major approach to support platooning.
2.
Discussion on the issue and solution
For eV2X group communication, according to TS 22.186, for platooning case, the number of the group is up to 5.

[R.5.2-001] The 3GPP system shall be able to support up to 5 UEs for a group of UEs supporting V2X application. [R.5.2-002] For Vehicle Platooning, the 3GPP system shall be able to support reliable V2V communications between a specific UE supporting V2X applications and up to 19 other UEs supporting V2X applications. 
NOTE 1: 
For group of heavy goods vehicle platooning, the number of UEs in a platoon can be smaller, due to communication range, the length of truck, inter-truck distance, etc. 

Thus, to support eV2X group communication for platooning case, the V2X application layer can either provide the destination address to lower layer to support sidelink broadcasting if PC5 is supported or use Uu/sidelink unicast approach.  PC5 is not always available and suitable for eV2X depending on the radio condition and configuration. Instead, unicast over Uu interface should not be excluded.  Meanwhile, even when PC5 is available, PC5 sidelink broadcasting should not be the only solution to support eV2X group communication but PC5 sidelink unicast can also be used for platooning use case.   In general, there should not be any constraints on whether PC5 broadcast, PC5 unicast, or Uu unicast which can be used for eV2X group communication in platooning use case.
Observation 1: For platooning use case when number of UEs in the group is very limited, Uu unicast can also be used when PC5 is not suitable for eV2X group communication.  PC5 sidelink is not the only solution to support eV2X platooning function.
Proposal 1:  To clarify in TR 23.786 that Uu unicast can also be utilized to support eV2X platooning.
Meanwhile, in section 6.11, Solution#11 for unicast or multicast for eV2X communication over PC5 reference point has been discussed and included in the TR.  As we discussed above, actually PC5-based unicast or multi-cast solution can be used for platooning thus we think Solution#11 can also addresses the eV2X group communication for platooning use case.  Especially, compared with LTE sidelink which doesn’t support L1 unicast, RAN groups are developing L1 unicast approach for NR sidelink.  This kind of new features for NR sidelink developed in RAN can co-work with solution#11 to provide PC5 unicast based V2X communication for platooning use case.

The proposed changes are provided in Section 3.
3.
Text Proposals
Following the discussions, we propose to agree the following changes vs. TR 23.786 in order to clarify how eV2X group communication should be supported.
* * * * Beginning of First Changes * * * * 
6.1
Solution #1: Solution for Group Communication for eV2X

6.1.1
Functional Description

For eV2X, group communication can be supported based on the existing PC5 based V2X Communication as defined in TS 23.285 [5].
Note: For the case when number of vehicles is up to 5 as platooning, Uu unicast can also be used for Group communication. 
With this solution, the 3GPP system is not required to be aware of any eV2X group within the V2X application. The group management, including controlling the number of UEs within the group, is expected to be performed at application layer, which is out of scope of 3GPP.

In addition, the discovery of the group and group maintenance are also expected to be handled at application layer based on the V2X messages. Such application layer messages are to be defined by other SDOs responsible for upper layers, e.g. SAE, ETSI-ITS.

For the communication between UEs of the same eV2X group, existing V2X communication can be used as defined in TS 23.285 [5].

If desired, e.g. for optimized operations, separation of the traffic from different groups could be also achieved with the use of different destination L2 IDs. These destination L2 IDs could be negotiated among group members at application layer or obtained from V2X AS at application layer. For such operations, the application layer would decide the L2 ID and pass it down together with the packets down to 3GPP layer. In this case, PSID to L2 ID mapping is not used in deciding on the destination L2 ID.

NOTE:
Any potential clash of "Group" L2 IDs assigned by different V2X applications is resolved within the application.
For eV2X group communication, no bearer level security is required. Security protection, including integrity (and confidentiality if required), is provided at application layer based on application requirements.

6.1.2
Procedures

No change to the existing procedures is required.
6.1.3
Impact on existing entities and interfaces
Potentially the 3GPP layer can be enhanced to support receiving destination L2 ID from application layer to use for group communication. If destination L2 ID is provided, the PSID to L2 ID mapping is not used.
6.1.4
Topics for further study

None is identified.
6.1.5
Conclusions

The eV2X Group Communication can be supported with existing V2X communication mechanism and application layer group management. The existing V2X communication mechanism include both PC5-based V2X communication and also Uu unicast-based V2X communication.  No normative change is needed.
* * * * End of First Changes * * * * 
* * * * Beginning of Second Changes * * * * 
6.11
Solution #11: Solution for unicast or multicast for eV2X communication over PC5 reference point

6.11.1
Functional Description

This solution addresses Key Issue #1 on the support of eV2X Group Communication, key issue #9 on the support of the unicast/multicast communication over PC5 and key issue #4 on the support of PC5 QoS framework enhancement for eV2X, focusing on the following aspects:

-
Identifiers for the unicast communication, e.g. L2 ID;

-
Signalling protocol to support unicast/multicast communication;
-
QoS support and AS layer configurations;

-
Security associations;

-
Procedures for the link establishment and maintenance.
* * * * End of Second Changes * * * * 
* * * * Beginning of Third Changes * * * * 
6.11.6
Conclusions
This solution for unicast or multicast for eV2X communication over PC5 can also be used to support eV2X group communication in platooning use case.
TBD
* * * * End of Third Changes * * * * 
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