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1.
Introduction
In the last meeting, it was agreed as follows on packet duplication 
	1: Agreed with the need of packet duplication


In this contribution, it is addressed on detailed issues regarding packet duplication from transmitter and receiver UE point of view.
2.
Discussion 
2.1 Issues of transmitter point of view

2.2.1 Layer in which packet duplication is performed
From AS layer point of view, a few options can be considered for the layer in which packet duplication is performed.
· Option 1: Above PDCP layer
· Option 2: PDCP layer

· Option 3: MAC layer
However, in NR, PDCP layer performs packet duplication. In addition, in HRLLC WI, duplication in LTE PDCP is agreed in the last meeting as follows.
	PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline


To this end, instead of introducing duplication in another layer, it seems desirable to reuse the duplication function in PDCP for V2X sidelink communication as much as possible.
Proposal 1 Packet duplication is performed in PDCP entity of the transmitter UE.
2.2.2 When the packet duplication is performed
Currently, the number of packets which can be transmitted within a certain time period by one UE is controlled by cr-limit. Similarly, the duplicated packets also should be controlled based on CBR. Otherwise, the sidelink channel is overwhelmed by the duplicated packets. As in the existing cr-limit, this limt for duplicated packets should also consider the PPPP of the packet since the packet with higher PPPP value has more in value. This means that the higher priority packets (i.e. packet with lower PPPP value) should have more chance to be transmitted in the air compared to the lower priority packets (i.e. packet with higher PPPP value). 
The difference between the existing cr-limit and new limit is that while cr-limit is applied in physical layer, the new limit is applied PDCP layer. Based on the new additional limit which is associated with CBR and PPPP of the PDCP SDU, PDCP entity determines whether to duplicate PDCP SDU in a certain carrier. If the number of duplicated packets of a certain PPPP in one carrier is less than the limit, PDCP entity determines to duplicate the PDCP SDU in the carrier. Otherwise, the PDCP entity does not duplicate the PDCP SDU in the carrier.
Proposal 2 The number of duplicated packets to be transmitted within a certain time period is controlled in accordance with CBR and PPPP of PDCP SDU in PDCP entity.
2.2 Issues from receiver point of view
The major question from the receiver point of view is whether it is necessary to detect duplicated packet in AS layer. In the existing release, from the receiver point of view, it was already possible to receive the duplicated packets. For instance, one transmitter UE sends a V2X packet to the nearby UEs and RSUs and the RSU might forwards the received V2X packet to the UEs. In this scenario, one receiver UE could receive the duplicated V2X packets. Since AS layer of the receiver does not know whether the received packets are duplicated, AS layer just forwards the packets to the application layer. From our understanding, the application layer of the UE handles the duplicated packets. This scenario is regarded to be common in the previous release.
Observation 1: The application layer of Rel-14 receiver UE already handles duplicated packets.

Even the packet duplication is introduced in the transmitter side, we think the same above behaviour could handle the duplicated packets in the application layer without introducing any additional impact (e.g. indicating the packet duplication to the target UEs) to AS layer for receiving the duplicated packets. When Rel-14 UE receives the V2X packets duplicated by Rel-15 UE in AS layer, Rel-14 UE could not understand whether the packets are duplicated. The UE would handle the duplicated packets as non-duplicated packets and just forward them to the application layer. Then, as described above, the application layer would handle the duplication. Similar mechanism can be applied to Rel-15 UE unless clear benefits are not seen for duplication handling in AS layer. 
Proposal 3 Not to introduce any additional receiver behaviour in AS layer regarding packet duplication.
If there are concerns on the observation, we’d like to propose to ask SA2 on this issue.

Proposal 4 Send LS to SA2 on the handling of duplicated packets in application layer for receiver UE, if there is any concern.
3.
Conclusion
In this contribution, the issues regarding packet duplication are addressed. As a conclusion, we propose
Observation 1: The application layer of Rel-14 receiver UE already handles duplicated packets.

Proposal 1 Packet duplication is performed in PDCP entity of the transmitter UE.
Proposal 2 The number of duplicated packets to be transmitted within a certain time period is controlled in accordance with CBR and PPPP of PDCP SDU in PDCP entity.
Proposal 3 Not to introduce any additional receiver behaviour in AS layer regarding packet duplication.
Proposal 4 Send LS to SA2 on the handling of duplicated packets in application layer of receiver UE, if there is any concern.
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