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1. Introduction

In RAN2#99bis meeting, packet duplication for PC5 CA is discussed and reached the following agreements
Agreements:

1: Agreed with the need of packet duplication
In this contribution, the issue of protocol layers handling packet duplication mechanism is discussed.
2. Discussion
2.1. Comparison of packet duplication mechanism in different layer
In last meeting, packet duplication is discussed and agreed the need of packet duplication. Then it is need to determine which layer is handling packet duplication. Two mechanisms are on the table, which is MAC layer packet duplication and PDCP layer packet duplication.

A. MAC layer duplication

When MAC layer handles the packet duplication, after packets from different logical channels are multiplexed into MAC PDU, MAC PDU is duplicated. However, by this option, packets from all logical channels are duplicated without the capability to select specific logical channel packets to be duplicated. Because not all V2X services are needed to be duplicated and require very high reliability, such option is not suitable for packet duplication.
B. PDCP layer duplication
When PDCP layer handles the packet duplication, packets for specific service can be duplicated, which can be based on (pre)-configuration. This is more flexible than MAC layer packet duplication, since only service which requires high reliability can be selected to do packet duplication. Besides, packet duplication in PDCP layer in NR topic has been discussed and agreed, the mechanism in NR can be easily extended to LTE V2X. Moreover, align packet duplication design between LTE V2X and NR may have potential advantage for the interworking between LTE V2X and NR V2X in the future.
Proposal 1:  Packet duplication should be handled in PDCP layer

2.2. Potential issues for PDCP packet duplication

If PDCP layer is agreed to handle packet duplication, several issues are need to be discussed further. 

A. How to activate/deactivate packet duplication

In NR, packet duplication is activated /deactivated by MAC control element [1]. In the scenario of V2X PC5, because packet transmission is in a broadcasting way, different mechanism might be needed to guarantee the same understanding between transmission side and receiving side.  For example: to understand packet duplication is for which logical channel when the packet duplication is started/ended, and understand which logical channel is the duplication channel.

B. Duplicated packet and original packet are transmitted in the same carrier or different carrier

Duplicated packet and original packet are transmitted on different carrier, as in NR, has the advantage that frequency diversity gain can be obtained, and short latency can be reached. However, transmission on multiple carriers may potentially encounter power limitation. When duplicated packet and original packet are transmitted on the same carrier, time domain diversity gain and HARQ soft combination gain can be obtained, with a bit cost of latency. Thus, different options need further discussion
Proposal 2:  If PDCP layer handling the packet duplication, following issues should be further discussed
A. How to activate/deactivate packet duplication
B. Duplicated packet and original packet are transmitted in the same carrier or different carrier
3. Conclusion

In this contribution, packet duplication mechanisms are discussed, and further issues when PDCP layer handling packet duplication are discussed. Based on the discussion, we have the following proposals
Proposals

Proposal 1:  Packet duplication should be handled in PDCP layer

Proposal 2:  If PDCP layer handling the packet duplication, following issues should be further discussed
A. How to activate/deactivate packet duplication
B. Duplicated packet and original packet are transmitted in the same carrier or different carrier
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