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Abstract of the contribution: This contribution discusses the PC5 unicast and groupcast support in 3GPP for eV2X and proposes some architectural assumptions and requirements for the eV2X TR 23.786.
1.
Introduction
In this contribution, the PC5 unicast and groupcast support in 3GPP to fulfil the eV2X service requirements are discussed and some architectural requirements are proposed.

2.
Discussion
In this section, the eV2X service requirements for unicast and groupcast are first analysed, then the SAE/ETSI ITS Platooning is taken as an example to see whether unicast and groupcast can be supported at the application layer, at last the ITS CALM architecture is used to explain how to determine 3GPP layer unicast and groupcast shall be applied or not.

2.1
eV2X service requirements for unicast and groupcast
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The eV2X service requirements defined in the TS 22.186 require the support of unicast and groupcast, the corresponding requirements are as followings:

[R.5.1-002]
The 3GPP system shall be able to optimize the communication between UEs supporting V2X application belonging to the same group and in proximity.

[R.5.1-003]
The 3GPP system shall be able to support the message transfer for group management operations as requested by the application layer.

NOTE 1:
The determination of group membership may be done at the upper layers and/or lower layers (application and/or Layer 2).

[R.5.1-004]
The 3GPP system shall be able to support message transfer among a group of UEs supporting V2X application.

[R.5.1-005]
The 3GPP system shall be able to support message transfer between two UEs belonging to the same group of UEs supporting V2X application.

It should be common understanding that unicast and groupcast communication are needed to fulfil the eV2X service requirements, the main controversial issue is at which layer such unicast and groupcast shall be applied. 
Also, RAN plenary sent an LS (S2-172889) to SA2 to ask whether unicast and groupcast communication is supported at AS layer or application layer.
RAN would like to ask SA2, for advanced V2X services (as identified in SA1 TR 22.886) provided over PC5, whether any AS layer Unicast and Groupcast transmission mechanism over PC5 is needed, or it could be left to the upper layers (e.g. NAS layer or Application layer) which means only Broadcast transmission mechanism over PC5 is needed in the AS layer.

So, in SA2 we will decide whether 3GPP layer unicast and groupcast communication are needed or not.
2.2
eV2X application layer support for unicast and groupcast
During the offline/email discussion, some companies argued that unicast and groupcast can be implemented at the application layer and therefore there is no need to define 3GPP layer unicast and groupcast. The assumption for such argument is that at the application layer, the unicast and groupcast communication operation (e.g. group ID is supported at application layer) are defined. However, take ETSI ITS Platoonig as an example, when we look into the specification ETSI TR 103 298, we don’t find such group ID at all. From that, we can infer that application layer groupcast communication is not supported for Platooning. When looking into other V2X application layer specifications (e.g. CAM/DEMN), the same observation can be made.

Observation 1: unicast and groupcast communication are not support at the V2X application layer.

2.3
3GPP layer support for unicast and groupcast

Since unicast and groupcast communication are not supported at the V2X application layer, then the 3GPP layer support for unicast and groupcast seems necessary to fulfil the service requirements, but based on what criteria shall we determine to use unicast and groupcast or not?
The ISO CALM architecture shall be used for that decision. In the current CALM architecture, which is a mainstream ITS station reference architecture defined by ISO, when application layer triggers V2X data delivery, the packet generated by application layer should be handled by several stack layers in turn, and then be encapsulated in IN-UNITDATA.request and sent to access layer through the IN-SAP. 
 
The IN-UNITDATA.request also includes the corresponding primitives, like source address, destination address and priority, which are used for setting the transmission parameters. The source/destination address defined in IN-SAP consist of IN-SAP address, remote CIID and local CIID. 
[image: image1.png]s AR

source_address / destination_address

RemoteCIID LocalCHID
EUL64 fold EUL64 fold
Jise . Lss VS . LSB

0 Command

9 Gommand Source adiress

o ?5 Dostination addross

Figure 9 — IN-SAP Source and Destination Address Format




IN-SAP source/destination address format
The remote CIID encapsulate the access layer address used for direct communication on air interface. Both of 48 bit MAC address and non-48 bit MAC address are supported, the corresponding address formats are showing below.
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Figure C.2 — Encapsulation of 48-bit MAC address in EUI-64 field





The remote CIID format used for encapsulate 48 bit MAC address
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The remote CIID format used for encapsulate non-48bit MAC address
In current CALM architecture, the remote CIID includes a specific field used to indicate the transmission mode (unicast/multicast/broadcast) of access layer:

· For the remote CIID used for encapsulate 48-bit MAC address, the “I/G”-bit indicates, whether the MAC address is:

· For unicast communication, indicated by the value '0',

· For broadcast or multicast communication, indicated by the value '1'.
· For the remote CIID used for encapsulate non-48 bit MAC address, the UC/GC field indicates, whether the MAC address is:

· For unicast communication, indicated by the value ''000000”,

· For broadcast communication, indicated by the value '111111',

· For multicast communication, indicated by other values.

Based on the above analysis, it can be seen that the application layer indicates in the primitive whether unicast or groupcast to be used in the access layer based on the CALM architecture.
Observation 2: application layer indicates in the primitive whether unicast or groupcast to be used in the access layer based on the CALM architecture.
Based on the above observation 1 and 2 we made, we can conclude that to fulfil the eV2X service requirements, the 3GPP layer unicast and groupcast need to be supported.
Proposal: 3GPP layer unicast and groupcast need to be supported.

3.
Proposal
* * * Start of changes * * * 
4
Architectural Assumptions and Requirements 

4.1
Architectural Assumptions

Editor's Note: This clause will define the underlying architectural assumptions for architecture enhancements of EPS and 5G System to support advanced V2X services.

4.2 
Architectural Requirements 

Editor's Note: This clause will define the architectural requirements based on the normative stage-1 requirements defined in TS 22.186.

3GPP layer unicast and groupcast need to be supported to fulfil the eV2X service requirements.
* * * End of changes * * * 
IN-UNITDATA.request (


source_address,


destination_address,


data,


priority,


access parameters


)
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